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COMBINATION THERAPY FOR OSTEOPOROSIS 

. nhaimaceutical combination of estrogen 
THte Mention relates to a P™^ ^ ^ ^ 

^nlsts/antagonl^ -^^f^ „ ^ ^ons to .eat 
r mass kits containing such combinations and we use » 

., «k . ^nsaouent Increase In bone fragility and 

Estt ^ , ,,,*„„ Black e>«l l„ EP0606193A1 report that <«*ogeo. 
bone loss In woman. In add-on, *^ levels of LDL and raises 1hose of the 

pMlatol, when token ora«y, tower. «"> 
beneRdal high density lipoproteins (Hot's). 

«. nsK o, endom-rfa. ccer * ^^1,^^* 

ft. «nc« nsk, wen « -minis. JL^,,, u^dmg. Furthermore, combining 

progesterone with estrogen seems iw ™ 
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i - ... associated wHh estrogen therapy 

1812/13Apri16W>.1993.P!»l" ra " „^ .he l»ot«bte action otestrogw 

^ 1994 . 93:63*91. , , t _ roothytert ^«VP^^^ * 

200 and 400 mg/kg/day reduces the weights of the testes an 

inmalerats. ' disclosure ol which is hereby 

ln addition U.S. pat. no. 5,254,59* 1 ^ent of bone 

.ncorporated by reference) discloses the use of droloxHene for 
20 diseases including osteoporosis. d red uce the risk of 

Ag ents sue* as dro^ene P^ent J ^ ^ 

fracture without estrogen's side ^ ' ^ 50% .saving approximately 

alone areonly expected to reduce the fracture rek ^* 

« „ ostepenlc women s,, at risk for . ^^^^^^p.posed 
25 ^strogenagonlsts/antago^ 

for the treatment of osteoporosK. Forexamp ^ bisphospho nates 

b curr^ marketed for ^^^Z^o^. «udronate. and 
currently undergoing regulatory review mc 

ibandronate. > ttnn «roslsbv Manipulation of Coherent Bone Cell 

mete bo»sm ol bone <*• W .dn,nst««S » "on. 
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OCCUr ' > ,. w , n , no none m rw ^te Fp "«»" »« Skete 

6 ,992 disclose, datt forth, low. «*« ^^^^^^.^^ 

(heestaMshrtaMtftorra^bo™^ 
10 ^c»c^ardc^cdbor»ind^byP«, «>n 

os****"* B ^lT A . iMB1 d by .bon.«so^onW.lbHin9 
„ r*me. B-t*. - ton. « J^T^ — ^ 

compound vWchseiecuveiy ^h^rohaed products are able to provide 

more coordinath. ton*** on aortic and coronary am 



20 
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ofa tingle *«e otPQE,- , tor th. Uanag»n>«* of Eany 

- — ^T^J^T. Mono*. N* «• 
M.nop^,. in W *— » f .ppr-*- to th. pr«««on 

„ a ^ o, osteoporosis has - . ^ c^«* 

k«< in <*«<*». -con* 1 P"** ^ M ^^d*,. 
,0 (.ither don. or In oombh-lon). in ^^phon—. 

o-eoporo* — " ' 

ot condMons whloh pn*«* ««. tow bon 
20 nv^(.9.^'^*7"L^ -noun, o. . M 

C5s-6-(4-fluoro-phenyi)-&-l^v^-H k 
naphthalene-2-ol; 
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sa£ .H*-pyr ro ,od«no.«h.*y-^^^^ 
p13 m*x*o ^ t— • m, ^ 

^ low bone mass comprising administering 

presents with low bone mass ,«« .-mound said first compound 

a. a therapeutically effective amount of a first compound. sa>a 
being an estrogen agonisVarrtagonlst; and ^ ^ 

30 "^C^^"^ 
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]nd ^ Ut PGD„ PQD„ PGE,. PGE " 
Preferred anabolic agents In Ihls m f^_ Wetnao ^^. 
pGFii PQFjfl end 3S-(3-Hydroxy^phenyW>utyiV2R-lM1^ 

Another preferred aspeci 01 » 

^mswta. .Hh. W ^P 0 "^ for " P 1 . <> „„„„ ..^pound during ft. —*» 
^ y*™ ««hou. ft. «Wntetndlon <* the wcond 

p-cdo^-bou^^*^^^, * ^ br 

the administration ol the secona compw 

period. ntion Is a synergistic pharmaceutical composition 

Another aspect of this Invention Is a synerg. 

comprising said first compound being an estrogen 

20 a . an amount of a first compound, sa. 

.gonisVantagonist; and ^ 88Cond compound being a 

b. an amount of a secona r 

the combined .M ^ UnB ^T swlthft . MM* -noun* - -* 
mmais which present with low bone mass co p. 
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« . pro**.** 

ag«*tfantagonlst and a phumacautally aosaptapw «■» 

o, «. K«n,on » d*~d » • P*—* co-^on 

20 compitelno; ..«rf«»raKiund taW tret compound 

being dratadfen.. rtortm. tamoxS." « **»»«.; md 

b ath«ap«i«o^*c^^ol.^c«n»ound,aarf.^ 

being droloxttene, raloxifene, tamoxifen or idoxifene; and 
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n» of a woond compound, said second 
b. amerapeu^.y^e a^ ^ 

indole-3.4'-P | P ,,,<11 " 1 

Another preferred aspect o, simultaneously. 

rt^-^-'^'i--, compound Wng 

^d -on. * «■ '^7J^™*^"***2 
,0 ^co^ed^^^^^^^o,^- 

second compound, and a pnam 
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„^ te wherein the first compound 
UdrelMdlen.. . ^kirN*"*"""* 1 

r***^. «««*" " ^* tLound «* ««=°" d ~"" , °' , " d *° diUm 

„ thesumotthetnerap^^**^^^ 
Another aspect o! this Invention is a wt com™ 

A pcetecwd asp«t of this tt ^^^^^eompositlonootnpnsihg-. 
M „ al h <m p«u^««^»» un,0,,,W 

naphthalene-2-ol; 
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(+ CH*ph^ 6 -I 4 -P-P^ i d.n.,-yl.emox,)-p h «.yil-6.6.7. 8 -..«ah,d,o- 
M ^^„v l .M., 2 -P^ 1 , d i n -i-v^ox y >.p h »yn-e.e,. 8 ..eu.,v< 1 -o. 

„*». pnMrttoM *»" bone""" compound. Mid <w «™Poond 

0 . 0 theropeuticBlly «B»olh«i amount of a fin* 

n ^^^lpy,o l .d 1 „o.,nox y -^P»Hd yl V 2 -p h .ny.-e. h »dro.»... 2 .3.4 
^^lorfnox^^^ 

naphthalene-2-oI; or 
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S econd compound are administered substantially simuttaneously. 
second compoun r ^ secon(J compound Is 

i n Another preferred aspect ot wis mwnuu 

Optionally the administration of the second comp 
P j * . - Priori «f from about three months to about 

15 from about three months to about three years. 

■ i „* the second compound is touowea Dy 

Alternatively, the administration of the secon h 

the odmlnfetraton of th. second compound dumg. m. ■ 

Til amount of „ first compound. sa«fW compound Wng 
^Zcro-pf^.^^ 

'^^^^ 

^^U»rro 1 od 1 no., h ox,^.p»r 1 d». 1 . 2 -ph.n»,-6-n»d,ox».,. 2 .3.4 

30 ^^^''^^^^l^^jj^^^yp^nyij^^'-fluorophenyO-B-hydroxy-l .2,3,4 

tetrahydroisoquinoline; 



20 

comprising 
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^on and decrease In bone «^ " g fe ^ 

— zrrs: 

... WADeutic effects of increase in bone 
compound alone is insufficient to ach.eve the therapeufc en 



20 
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Cis-6-(4-«uoro-pheny!)-5-l4-(2-p«penain y 

naphthalene-2-ol; «« r idvn-2-phenyl-6-hydroxy-1 .2,3.4- 

C^., .[6'-pyrrolodinoethoxy-3 -pyndyu * P 

'-'-'^^^ 
^^^^^^ 

20 H4-pyrrona » aW o earner ma first unit dosage form; 

.ndapham^^lyaccaptabte^ so ^ toorid e. parathyroid honnone. 

b . alherapeutlc^effec^ 
gro wth hormone or a growth hormone secretogogue 

carrier in a second unit dosage form; and forrns . 

m **** "«»*" " . >econd compound. «M woond 

30 b*. . p«»^ I— » *— * 

secretagogue. methods of treatment synergistic 

Yet other aspects of this invention are mem 
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Those skilled In the art will recognize that other entinresorptive agents 

(b .s P hosphonate, estrogen. ^^^^^^^ 
LLoO and other bone anabolic ag**s (androgen, androgen agonlsVa^onlst) 
may be used together or with any of the agents described herein In this Invention in an 

5 analogous manner. 

For «amp.e, the errt-resorptlv, eg-* *ok.*»— «» "* " 

indhiidual bone anabolic agent such as parathyroid honnono t growilh hormone or 
growth hormone secretogogues. 
,0 ^.h.^o.bon.m^tebdow^^^nom^^^jns^^d, 
by the World Health Organization 'Assessment of Fracture Risk and tts ^ > ^ 3 |^^ 

„ Posbnenopau*. Osfcop-o* (1994,. ^ * * 
Organization Study Group. World Health Organization Technical J^nes 

,. tUn^ofos^poro^ls.h.pr^or.K-^0..^ 
pros^manunc^. 

Lenelngther^otsuc^bonegnd*. «solnduded l .p« 1 c^dr M »..nd 

alveolar bone loss. 

20 m. phr»e W»on «Mch prewnt, «*h Km bone -sorter, to. 

Xles » . descnbed above *c**9 — t™* ,..g.. post^nop^ 

„ s teoporo S te«»sid.^(^«9 lucoeo ' ,lcoid)> - lh , rfmte 
* Tho..^^^^™c^«i-^^^^^*'-^ 

to as bone mineral density. . 4 . 

The tern, -freeing- , M- or * » — »"* pWSn ' aUVe 
(e.g., prophylactic) and palliative treatment 
an ByluJoterr^cNora,lJrc™.lodo,ornuoro. 

B»^^meant^ghtch^.rbr^«^M™<^- 
o. such group, (ass-r** «. deslgn-ed ^ng* -compass the P^cutor 
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By«*oxylsm«rtstialgMchalnorDtenc™" 

« ox,. Exempt o, such eikoxy group. *• «-g-* 

5 *. particular «^e) -«h«tr. «boxy. P"*^ «1»P<»» 

butox,, tobutoxy, .entary butoxy. p«**». M-ntoxy. ^ " d •«*-«»■ 

tie. MM Pho^ — * — * ^ ^ 

to dtrat. ohiawat.. methaneM*^ ««i 

^ » m - *> — ■ °T"' 

„ p,o«on*.d ban***. flK*-*-*"*-* *** 

-Inofcn-n.. -hV**^ 

denotts *. d^Con pwn. p*M I* b roW* b, *. parted 

te u^h^.^«P^-^^^" d ^ t0l, ^ ( re ^ 
2o te .^wh,*do«n rt ^«*^'^-^ i lrte 7^ ,0te! " 

l ^on^c 0 ^o n e W mo™^^ m «»^^*P^* re ° Ch • ^,, ^ 
„ goalie Condon. *. to «-«*om« and con^a.^ 

compounds ot this irwartlon are also Included. 

H. Ml rf ord>n»y M - "cog*, that «™b<na*,r* 

be «n und„ physio* «— C* — **■ -* 1 0 "" nlni, ' 
30 linkages). Aocordlnaly.suchoomiwuwI.arelB.pn*^ 

iL *— «— • compo*™ ot Mi ln»en«on ™su» in a m o« -apx. and 
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, , as described above alone. Thus, these combinations 

.ncrease in bone mineral density as fracture rates to a 

have a synergistic action, increasing bone mass ^ 9 

. =S=S===== 

Other leatures and advantages win u» -kk- 
claims which describe the invention. lkIWCKm nM 

, ftf ^ invention is a mammalian estrogen 

bone loss. Such activities are reaairy a Estrogen 

B^ptor Binding PnXoco. hsn*>a«»r, and 

< "<*~ <~ ^rJ^C^rKTv* 19 «. P^ 

which are disclosed in U.S. patent 6,047,431 (the «s 
0 >d l ph.ny M -but.n,l)ph.nox»l.N,N^»U ra^.JJ^J s 

re)I ^oompoui«Jte«*y<^^< OT<,,lto " Wcn 



PCT/IB96/01462 



WO 97/31640 



-17- 



~a ^nn«n aaonlst/artagonlst is raloxifene: (methadone, [6- 
Another preferred esfrogen ^n^9 ]p ^ m . 

M roxy-2.(^ydroxy Ph eny.,benzoIblth»^^ 
.^pnfio /the disclosure of which Is hereoy mcuip^ / 

«^edcon^nd S wh»«<«»^^ US ' ,-,rt3 ' 82M 
»»Wch te hereby IncwporaMd by reference). 




20 



I 
25 

wherein: 

A is selected from CH 2 and NR; 

B, D and E are independently selected from CH and N; 
3, (a , P ^.op^^m^^su^^e^^ 

selected from R*; 

independently selected from R 4 ; 
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(C) 
(d) 



W 

10 

(g) 

15 

Z 1 Is 



Ci ^. cydoalkyi. optionally substituted wKh 1-2 substituents 
Independently selected from R*; 

C^C, cycloalkenyl, optionally substituted with 1-2 substltuents 
Independently selected from R*; 

afi ve membered heterocyde containing up to two heteroatoms 
selected from the group consisting of -O-. -Ntf- and -S(0Kr, 
optionally substituted with 1-3 substltuents Independently 
selected from 

a six membered heterocyde containing up to two heteroatoms 
selected from the group consisting of -O-, -Ntf- and -S(0) - 
optionally substituted with 1-3 substltuents independently 
selected from R*; or 

a bicydic ring system consisting of a five or six membered 
Heterocydio ring fused to a phenyl Hng. said ^ocydic nng 
contain up to two heteroatoms selected from ^ 
consisting of and ^(0) B ,optionalry substituted v^hl- 

3 substltuents independently selected from R*; 



(a) -<CH 2 ) p W(CH a ),-; 

20 <b) -oich^crW-; 

(c) -OtCH^WlCHJ,; 

(d) -OCHR'CHR 3 -; or 

(e) -SCHR'CHR'-; 

G is 

25 W - NR7RB; 

(b) 



X (CH 2 >n ' 



30 



-CH,*; optionally fused on adjacent calbon atoms on. o, 
wo phony, -ing. and. of*™* «™^>««^V »>"*'«•«<'" 
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carbon with one to three substituents and, optionally. 
Independently on nitrogen with a chemically suitable substituent 

selected from R*; or 
(c) a blcycllc amine containing five to twelve carbon atoms, either 
bridged or fused and optionally substituted with 1 -3 substltuents 
independently selected from R*; or 
Z' and G in combination may be 



-OCH 



Wis 

(a) -CH a -; 

(b) -CH=CH- 

(c) -O-; 

(d) -NR 2 -; 

(e) -S(0) n -; 




0 
n 

-C-; 



(g) -CR J (OH)-; 

(h) -CONR 2 -; 

(i) -NR'CO-; 

(j) 




or 



(k) -C-C-; 
R is hydrogen or C,-C B alkyl; 
R 2 and R 3 are Independently 

(a) hydrogen; or 

(b) C r C 4 alkyl; 
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15 



R*is 

(a) hydrogen; 

(b) halogen; 

(c) C,-C e allcyl; 

6 (d) C,-C 4 eJkoxy; 

(e) C,-C 4 ncyloxy; 

(f) c,-C* elkyttWo; 
te ) C,-C 4 alkylsulfinyl; 
(h) C,-C 4 alkylsuHonyl; 

10 o) n y droxy (Ci-^ 8 "^ 1 

(j) aryl (C^-CJalkyl; 

(k) -CO a H; 

(I) -CN; 

(m) -CONHOR; 

(n) -S0 2 NHR; 

(o) -NH 2 ; 

(pj C,-C* alkylamino-, 

(q) C,-C 4 dialkylamino; 

(r) -NHSO,R; 

20 <s) -NOal 

(t) -aryl; or 

(U> "° H: ^,h,c C alkvl or together form a C,-C 10 earbocydic 

R s and R 8 are independently C,-C 8 a"<yi or 



ring; 

25 



R 7 and R 8 are Independently 

(a) phenyl; ^ A . 

selected from -0-, -N- and -S-i 

30 (<D H - 

(e) C,-C fl alkyi; or .«.Q5 rtr R«. 
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W and R* in either linear or ring form may optionally be substituted with up to 
substHuents independency selected from C,-C 8 alKyl. haJogen. alkoxy. hydroxy 
and carboxy; 

a ring formed by R 7 and R 8 may be optionally fused to a phenyl ring; 

e is 0. 1 or 2; 
mis 1,2 or 3; 
n Is 0, 1 or 2; 
pis 0.1, 2 or 3; 

l!d U^d geometric Isomers thereof, and nontoxic pharmacoioglcally 
acceptable add addition salts, N-oxides, esters and quaternary ammonium salts 
thereof. 

Preferred compounds of the invention are of the formula: 

,0CH 2 CH 2 G 



15 



20 

wherein G is 




25 / 

R« is H, OH. F, or CI; and B and E are independently selected from CH and N. 
Especially preferred compunds are: 
Cis^<4-fluoro-phen^ 
30 naphthalene-2-ol; 

(.).Cis-6-phenyl-5-^^ 

naphthalene-2-ol; 
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iMin 1 vl-ethoxy)-phenyl]-5.6.7.8-tetrahydro- 
ejs-6.phenyl-5-l4.(2-pyrrolld»n.1-yl «noxy, P 

naphthaIene-2-ol; and 



e-2-ol; and ..^vMroxv-l 2 3 4-tetrahydroisoquinoline. 



10 



The above coi 



IWIVW »W»»J i * • _| 



intermediate 



15 



tle-0 




II 



o 

0 . Cto 100'C<lep«v«ngor,th.aodlo=« j-^ a0 . cto(irr ^ temperas™ 

30 The product, Fotmuta Is isolated en P „ „ „,„ E „. CH ere 

described in U.S. patent 3,274,213. J,Med. 
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(1967); and J. Med. Chem. IE, 881 (1969), the disclosures of which are herein 
incorporated by reference. They can also be prepared by procedures described below. 

The preparation of the compounds of Formula I where e=1, A=CH a , 
Z 1 =OCH J CH 2 , G« cycloalkytamlne, B=CH is shown In Scheme 1. Compounds 1-2, 
5 where D and E are CH are made by alkylatJon of 4-bromophenol with the 
corresponding N-chloroethylamine using potassium carbonate as base in a polar 
aprotic solvent like dimethyHorrnamlde at elevated temperatures. A preferred 
temperature is 100«C. Compounds 1-2 where D or E or both are N are synthesized 
using a nucleophilic displacement reaction performed on dibromides (1-1) using 
10 hydroxy ethyl cycloalkylamines under phase transfer conditions to afford bromo amines 
(1-2). Synthesis, 77. 673 (1980). Following halogen metal exchange using n- 
butyllithium or magnesium metal, bromo amines (1-2) yield the corresponding lithium 
or magnesium reagents which are allowed to react at low temperature in the presence 
of cesium chloride preferably (without cesium chloride the reaction also proceeds) with 
15 6wnethoxy-1-tetralone to afford either carblnols (1-3) or styrenes .(1-4) after acidic 
workup. Treatment of either carblnols (1-3) or styrenes (1-») with a brominating agent 
such as pyridinium bromide perbromide affords bromo styrenes (1 -5). Aryl or heteroaryi 
zinc chlorides or aryl or heteroaryi boronic acids react with bromides (1-5) In the 
presence of a palladium metal catalyst like tetrakis triphenyl phosphine palladium (0) 
20 to yield dlaryl styrenes (1-6). [Pure & Applied Chem. 63. 419.(1991) and Bull. Chem. 
Soc. Jpn. 61. 300JW010. (1988)] To prepare the preferred compounds the substituted 
phenyl zinc chlorides or substituted phenylboronic acids are used in this reaction. The 
aryl zinc chlorides are prepared by quench of the corresponding lithium reagent with 
anhydrous zinc chloride. The aryl boronic acids, that are not commercially available. 
25 are prepared by quenching the corresponding aryl lithium reagent with trialkyl borate, 
preferably the trimethyl or triisopropyl borate, followed by aqueous add workup. Acta 
Chemica Scan. SL 221-230 (1993). The lithium reagents that are not commercially 
available are prepared by halogen metal exchange of the corresponding bromide or 
hallde with n-butyl or t-butyflithium. Alternately, the lithium reagent is prepared by 
30 heteroatom facilitated Itthiations as described m Organic Reactions. Volume 27, 
Chapter 1. Catalytic hydrogenation of 1-6 in the presence of palladium hydroxide on 
charcoal, for example, affords the corresponding dihydro methoxy Intermediates which 
were subsequently demethylated using boron tribromide at 0»C in methylene chloride 
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, *~ia «t 80-1 00°C to afford target structures (1-7). 

Thes* confound. - - * > " ^^p^^th. 

The cjs compounds (1-7) can iw »« 

The second step »s deavag 8Uchasboro n tribrom.de in 

c^yatroom^ The 
20 a reaction inert sorvent or at 80.100 C^hy 9 

product is then isoiated by conventional methods and convert 



desired. 
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10 



15 



20 



25 



SCHEflE 1 



30 



18-croun-6 
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Compounds of formula I wherein B b nitrogen are prepared by the procedures 

.BustratedlnSchemeZandS. p ormu i a i where B=N is shown in Scheme 2. 

The synthesis of compounds of Formula where o n«s 

(2-2) which are reduced with lithium aluminum hydride In ethereal solvents 
LL.-y.nW>- Sub^ent^-M^^^^** 
tetertta y an**. (M). wht* m c^ed m ho, photon* ^^"J*" 

Ill^L tsoo.ulno.nes-. .Clow* b» M ~. demean « 
methylene chloride affords the target structures. 




CONHY 



15 



20 



iyj ClCy* E I 

a CO S$^Z l G |f^J 

0(CH 2 ).CH 2 NY ■ k ^fi( C H 2 ) e CH 2 NHY 

2 " 4 IPOCU 2-3 



1> [HI Compound of Formula I 



25 




2) BBr 3 



B = Nitroaen 



2-5 



The synthesis of the compounds of Formula . where B=N . also deseed 
30 be»ow*Scheme3. Secondary amines (3-1) on acyl^v^benzyloxyaro^chlondes 

L M . Sodium borohydride reductfon of (^followed 
!l2ylaJ^ha^ 
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alkytaied with the appropriately functionated chloride, and demethylated with boron 
tribromlde to yield the desired target structures. 
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Other estrogen ai 



^oy.benzothiophene.1^ 1969) describe estrogen antagonists 

5 Lednlcer, et al.. ^LlM, pherru. 02. 001 * w ' 

of the structure 




10 

CH 3 0 

15 wherein R l fe phenyl or cydopentyl and R» is H, 



20 ^Ts^ 0 l. 

reference) discloses estrogen agordsVantagonist of formula 

fir 

*h rc B H 2n . 2 > 

u Aana radical Ar is a monocyclic carbocydic aryl group 
m which Ph is a 1.2-pneny.ene rad k* * ^ ^ ^ ^ 

30 o)cybyatieastt^c^onatoms R.shydr g ^ rflcaI or a neterocyc ,ic 

raa ,cal.aca*ocy^^ ^ 

, ,. ^rtieai the qroup of the formula -(C^rV*)- «anas ™ 
aryl aliphatic radical, the group ^ ^ ^ 

alkytene radical havingfrom three tofive carbon atoms and carry. 
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U.S. P-en. No. 3*77.1* (*. * — " ^^^^ 

5 the formula 

PhC<C 2 H 2n . 2 > 



10 ,---^^:rrrrrrrr 

oxygen atom by at least two cam ^ seven -rnembered ring, two 

, CH vstandstorloweralkyleneformlngwIthPhasK orseven-. 

^tL^-— «^^- a * ll ^ aiB,-l, ■ 

15 ^^^^'^'^'^L^ - "* Is hereby 
Untt ed States Pater* Mo. 3^3 ^ of » e 

incorporated by reference) discloses estrogen agorfsvamag 



formula 

20 



(ai koxy) 




.1*4). Q ^ ^ °' 9anE " 0n 
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^dandin agonist/antagonist may be used as the 
Any prostaglandin, or " recognize that sodium 

fluoride, parathyroid hormone J y .bo be used. The following 

hormone or growth hormone J ^ ^ greater deteB . 

6 paragraphs desoribeexempiaryseooj^^ 

^yprostag^nmayoeusedas^e^ J*^ ^ ^ n8lural 

^ prostagtend- refers « ^ %^ dp6Fia ^ are usetu. in the treatment 
prostag.andinsP6D,.PG D ,PGE,P^-ndP p^and^reoeptors. Suchb^ding 

osteoporosis, ^-^^^ii - «andard assays (e.g.. An 
10 isreadiiydeterminedbythosesK ied^theart f ^ Receptors for 

S . et al.. Cloning and **^«*~*\ Communication.. 1993. 

Prostaglandin E, Biochemical and Biophysical Re~~h 

197(1):263-270). to the basic compound 

AwiWotprosteg^WOTOaw ^ ^^^proaagtancSware 
datosrf In U.S. prtert no.. 4.171*31 » 

j^,,^^ EswrtW F-W Ad* 41. 139-1 

pnwttsWidlns. M ^ „ tho wcond compound 

^^ pn,S ^'I^tr^nln 0 and Expr**n of*. EP, 
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(e.g., see AnaboBc Agent Protocol described herematter and ^'™® n ^' ** 

_ Yo* 1994 nages 1-74; Grief S.J. et el., The 

Hbtomorphometry, Fawen Press. New York, 1994, pas ' 91(1VSM2 . 

Us. o. DuM-Er«gy X-Fay Absorptlo*, In Anim*. km MM. «« Mfl>»« 

B W .hn« H.W. and Foster, ,.. Tr» E«U»*>n o. Osteoporosis: Oua> Energy X-Ftey 

Ataorpiiornatry t, CWca. PmcHe... Martin Duntelld., London 1994. pages 1-296). 

A variety of these compounds are described and referenced below, however, other 

prost.glar^n.gonlsWartagonlstsmdMos«l«e **»» 

.^rpor-ed by rdercnee) dfcdo*. M--*****-^"^* 

^ed*rr^>«*»Krc<c*Ugto^ us*ri for bone form-ion , -M, 

lnworate d by reteenee. dfccjo*. ,^13.,4-dihydrc-PGE, pblphen* ««« 

is useful tor bone formation activity. . . 

^^porated by »f«nc) di^es- zfiWU*****™ useful to, bone 

temB * 0 "* C,iVl,y ' „„« -M413 2M7(f r K.dlsolosi«ofwrachlsh«eby 

Commonly assigned U.S. pat no. 4,132^47 rjne •"»■ 

20 mcorporated by renvenc.) aldose. 2,X^>^^ «M for bone 

formation activity. . 

US pat no. 4,04)0.309 «he olsdosu,. of which Is h«eby Incorponrfcd by 
m'm. ,6^.13.1«lhyda>POE, p-biph«* _ v-M for bone 

formation activity. 

« u S pa. no. 3.982,016 (the disclosure of which Is he«by ,nco,por<ded by 

.^er^oe) dl***» IWl"*^ H*n">V — — ' *» 

formation activity. 

US pal. no. 4,621.100 (the disclosure of which Is hereby incorporated by 

reference) discloses substituted c^p^^^^n^ 
30 U.S. pat. no. 5,216.183 (the disclosure of which Is hereby Incorporated by 

reference) discloses cydopontanones useful for bone formation activity. 

Sodium fluoride may be used as the second compound of this invention. The 
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^ v e.,e**inftd release sodium fluoride is 
«— «* The«l«yot^um*»ld.^ ^ dascrtbad 

of Osteoporosis: Dual Energy *- m 1 m>*Y 

Ud.. Undon 1994. page. *»•>• ^^^..^ ,«ond compound of this 

19 *. p^, 1-74; f^ J 31 *^ , w ^H.W.^F0 8 e*^...-m.Bv^ 
Arim-s. mv. Radiol.. 1«* ^ p,^., fctatin Dunnz 

Ud.. undon 1994. W « 1^- ^^^^^^^l 

WmanP«alh»n«Pep«d.Tr«*^<>'V" WJn " 

Int. 3. (Supp 1):199-203. a,,,,^ Hormon. Baptocamant 

■PTH 1-34 T»-n*n. o. ^ P< ^^ 0sleoporo!l , 1 nt 1:162-170. 

^^poundoltMsw-fcon. Tl»*™8™ or mimic tho action of 

( .. g ...sdescnbedh«ln«««). ^^^ess; WO 95/13** WO 
to^no pubjshad PCT patan, «M» «0 960 
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94/1 9367; WO 94/1 3696; and WO 95/3431 1 . However, other growth hormone or growth 
hormone secretogogues will be known to those skilled in the art 

.nparticuiarapreferredgro^ 
methanesuKonylspMSmndol^^ 
5 2-amino-2-methylproponamide:MK-677. 

Other preferred growth hormone secretagogues Include 

2-amino^-[2K3a-(R)*^ 

clwild*W 

2-amino-N- { HR)-benzyioxymeth^ 

10 2.3.3M.6.7-hexahydro^^^^ ™ d 
2 ^ino-N-[2K3a-(R^^ 
6-ylH^R)benzyloxymethyI-2-oxo^ynteobutyra^ 

In general, the compounds of this Invention can be made by processes which 
.nclude processes known in the chemical arts. particutariy In light of the description 

15 contained herein. 

Some of the preparation methods useful for making the compounds of th,s 
mention may require protection of remote functionality (Le.. primary amine, secondary 
amine, carboxyi). The need for such protection will vary depending on the nature of 
the remote functionary and the conditions of the preparation methods. The need for 
20 such protection is readily determined by one skilled h the art: The use of such 
protection/deprotection methods Is also within the skin In the art. For a genera, 
description of protecting groups and their use. see T.W. Greene. Protege Groups ,n 
Q^oS^l. John Wiley & Sons. New York. 1991. The starting materials and 
reagents for the compounds of this Invention are also readily available or can be easily 
25 synthesized by those skilled In the art using conventional methods of organic synthase 
For exampie. many of the compounds used herein are. are related to. or are derived 
from compounds found in nature. In which there is a large scientific Interest and 
commercial need, and accordingly many such compounds are commercially available 
or are reported in the literature or are easily prepared from other commonly available 
30 substances by methods which are reported In the Irterature. Such compounds Include. 

for example, prostaglandins. 

Some of the compounds of this invention have asymmetric carbon atoms and 
therefore are enantiomers or diastereomers. Diasteromeric mixtures can be separated 
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r» rn-hods Known ^ <o, «-n^. * «* 

. ^ alcohol) .^ng the dw™» «■ <•*■ ** 
IndMdual diastereomera lo the correspond**) pure •>««• . 

. „^ «f this Invention are tonlzable at physiological 

sr.si.p»-i— ---jit* 

of aqueous solutions, by lyophlllzaBon, as appropriate, .^^tom, 
can db prep» r „^„n.iBous or partially aqueous medium, 

ihat either activate bone turnover or prevent bone 
Lin. are closely related to the d^pnwn. o. osteoporos,. and b». reWed 
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„ w «se osteoporotic ^ ^ m<dtoll ^ h ... 

)0 HORMONE SECRETAGOGUE PROTC ,COL)^ ^J^* ^ 

comparisons at. ustlul tor doterronmg rtosag. w«s 

15 COMBINATIONS , — ir<oba varied by those skilled In the art. For 

..amp*. Waot ma* o, tend. r*.. «* , h °™_ „ ,„„,,.„,,,«, dllte^nl 

.grt. such » pro*>9l»*" 62 J ™ ' ^^n^.arrfWIow-W 

^„ddTO^»*.^«^'« ert ' hOWWW ' 

ao^ ™y b. in *. protecoL 
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x , c „ ramlft _Daw»ev rats (Charles River, Wilmington, 
MA) at 12 months of ago "^^^p^^E.pOHJ.^-n 

10 GIOUpU:BsMshellK>P««l•a'« B ■'•* u, <~ 

Group IV: Bght sham-operated rats are orally irew 

5 to 6.5, then autopsied at month 6.5. 
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Group XIII: Eight OVX rats are subcutaneous* injected with 3 mg/kg/day of 
PGE2 and 10 mg/kg/day of DRO orally from months 3 to 5, and DRO alone from 
months 5 to 6.5, then autopsled at month 6.6. 

Both PGE2 (Cayman Chemical Co., Ann Arbor, Ml) or droloxifene (Pfizer Inc. 
5 Qroton. CT) powder are first dissolved In 100% ethano! and further diluted with saline 
into desired concentrations (final ethanol concentration was 10%). PGE solution is dally 
injected subcutaneously on the back at 1 ml/kg. Droloxifene solution Is given daily p.o. 
at 1 ml/rat All rats are given subcutaneous injections of lOmg/kg kateein (fluorochrome 
bone marker. Sigma Chemical Co. St Louis MO) twelve and two days before death to 
1 0 examine the dynamic changes in bone tissues. 

The rats are sacrificed under ketamine anesthesia. The following endpoirrts are 

determined: 

Pomnd Bone Min^l Measurements: The right femur from each rat is removed at 
autopsy and scanned using dual energy x-ray absorptiometry (DXA. QDR 1000/W. 

16 Hologic Inc.. Waltham. MA) equipped with 'Regional High Resolution Scan' software 
(Hologlc Inc.. Waltham, MA). The scan field size is 6.08 x 1.902 cm. resolution Is 
0.0254 x 0.0127 cm and scan speed Is 755 mm/second. The femoral scan images are 
analyzed and bone area, bone mineral content (BMC), and bone mineral density (BMD) 
of whole femora (WF), distal femoral metaphyses (DFM). femoral shaft (FS). and 

20 proximal femora (PF) are determined. 

. ,,mh»r Vertebral «™« M.n«r»l Measurements: Dual energy x-ray absorptiometry (QDR 
1000/W, Hologic, Inc., Waltham. MA) equipped with a -Regional High Resolution Scan- 
software (Hologic, Inc.. Waltham. MA) Is used to determined the bone area, bone 
mineral content (BMC), and bone mineral density (BMD) of whole lumbar spine and 

25 each of the six lumbar vertebrae (LV1 - 6) in the anesthetized rats. The rats are 
anesthetized by injection (i.p.) of 1 ml/kg of a mixture of ketamlne/rompun (ratio of 4 
to 3). and then placed on the rat platform. The scan field sized Is 6 x 1 .9 cm, resolution 
is 0.0254 x 0.0127 cm. and scan speed is 7.25 mm/sec. The whole lumbar spine scan 
image is obtained and analyzed. Bone area (BA). and bone mineral content (BMC) is 

30 determined, and bone mineral density is calculated (MBC divided by BA) for the whole 
lumbar spine and each of the sbt lumbar vertebrae (LV1 - 6). 
Pmyimal Tibial M eta physeal Canc ~»""« R"™> Hlstomorphometric Analyses: The right 
tibia is removed at autopsy, dissected free of muscle, and cut into three parts. The 
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proxima) tibia is fixed In 70% ethanol, dehydrated in graded concentrations of ethanol, 
defatted in acetone, then embedded in methyl methacrylate (Eastman Organic 
Chemicals, Rochester, NY). Frontal sections of proximal tibial metaphyses at 4 and 10 
irni thickness is cut using Reichert-Jung Polycut S microtome. One 4 jim and one 10 
5 pm sections from each ral is used for cancellous bone hlstomorphometry. The 4 /mi 
sections is stained with modified Masson's Trichrome stain while the 10 #/m sections 

remained unstained. 

A Bloquant OS/2 hlstomorphometry system (R&M biometrics. Inc., Nashville, TN) 

is used for the static and dynamic hlstomorphometric measurements of the secondary 
10 spongiosa of the proximal tibial metaphyses between 1.2 and 3.6 mm distal to the 

growth plate-epiphyseal junction. The first 1.2 mm of the tibial metaphyseal region 

needs to be omitted in order to restrict measurements to the secondary spongiosa. 

The 4 §m\ sections are used to determine indices related to bone volume, bone 

structure, and bone resorption, while the lOjirn sections are used to determine indices 
15 related to bone formation and bone turnover. 

i MA»giirements and emulations rela t e to trabecular bone volume and structure; 

1. Total metaphyseal area (TV, mm 2 ): metaphyseal area between 1.2 and 
3.6 mm distal to the growth plate-epiphyseal junction. 

2. Trabecular bone area (BV, mm 2 ): total area of trabecule within TV. 

20 3. Trabecular bone perimeter (BS, mm): the length of total perimeter of 

trabecuiae. 

4. Trabecular bone volume (BV/TV, %): BV / TV x 100. 

5. Trabecular bone number (TBN, #/mm): 1 .199 / 2 x BS / TV. 

6. Trabecular bone thickness (TBT, #im): (2000 / 1 .199) x (BV / BS). 
25 7. Trabecular bone separation (TBS, pm): (2000 x 1 .199) x (TV - BV). 

II Measurements and calculatio ns related to bone resorption: 

1. Osteoclast number (OCN, #): total number of osteoclast within total 
metaphyseal area. 

2. Osteoclast perimeter (OCP, mm): length of trabecular perimeter covered by 

30 osteoclast. 

3. Osteoclast number/mm (OCN/mm, #/mm): OCN / BS. 

4. Percent osteoclast perimeter (%OCP, %): OCP / BS x 100. 
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III. Measurements and calculations related to bo ne formation and turnover: 

1. Single-calcein labeled perimeter (SLS, mm): total length of trabecular 
perimeter labeled with one calcein label. 

2. Double-calcein labeled perimeter (DLS, mm): total length of trabecular 
5 perimeter labeled with two calcein labels* 

3. Inter-labeled width {ILW, //m): average distance between two calcein labels. 

4. Percent mineralizing perimeter (PMS, %): (SLS/2 + DLS) / BS x 100. 

5. Mineral apposition rate (MAR, //m/day): ILW / label interval. 

6. Bone formation rate/surface ref. (BFR/BS, /im 2 /d//#m): (SLS/2 + DLS) x MAR 

10 /BS. 

7. Bone turnover rate (BTR, %/y): (SLS/2 + DLS) x MAR / BV x 100. 

Statistics 

Statistics can be calculated using Staftfiew 4.0 packages (Abacus Concepts, 
Inc., Berkeley, CA). The analysis of variance (ANOVA) test followed by Fisher's PLSD 
15 can be used to compare the differences between groups. 

ESTROGEN AGONIST/ANTAGONIST PROTOCOL 
Estrogen agonist/antagonists are a class of compounds which inhibits bone 
turnover and prevents estrogen-deficiency induced bone loss. The ovariectomized rat 
bone loss model has been widely used as a model of postmenopausal bone loss. 
20 Using this model, one can test the efficacy of the estrogen agonist/antagonist 
compounds in preventing bone loss and inhibiting bone resorption. 

Sprague-Dawtey female rats (Charles River, Wilmington, MA) at different ages 
(such as 5 months of age) are used in these studies. The rats are singly housed in 20 
cm X 32 cm X 20 cm cages during the experimental period. All rats are allowed free 
25 access to water and a pelleted commercial diet (Agway ProLab 3000, Agway County 
Food, Inc., Syracuse, NY) containing 0.97% calcium, 0.85% phosphorus, and 1 .05 lU/g 
of\m.D 3 

A group of rats (B to 10) are sham-operated and treated p.o. with vehicle (10% 
ethanol and 90% saline, 1 ml/day), while the remaining rats are bilaterally 
30 ovariectomized (OVX) and treated with either vehicle (p.o.), 17£-estradiot (Sigma, E- 
8876, E 2I 30 #rg/kg, daily subcutaneous injection), or estrogen agonist/antagonists 
(such as droloxifene at 5, 10, or 20 mg/kg, daily p.o.) for a certain period (such as 4 
weeks). All rats are given subcutaneous injections of 10 mg/kg calcein (fluorochrome 
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bone marker) 12 and 2 days before being sacrificed in order to examine the dynamic 
changes in bone tissue. After 4 weeks of treatment, the rats are autopsied. The 
following endpoints are determined: 

Body Weight Gain; body weight at autopsy minus body weight at surgery. 
5 Uterine Weight and Histology: The uterus is removed from each rat during autopsy, 
and weighed immediately. Thereafter, the uterus is processed for histologic 
measurements such as uterine cross-sectional tissue area, stromal thickness, and 
luminal epithelial thickness. 

Total Serum Cholesterol: Blood is obtained by cardiac puncture and allowed to clot 
10 at 4°C, and then centrifuged at 2,000 g for 10 min. Serum samples are analyzed for 
total serum cholesterol using a high performance cholesterol calorimetric assay 
(Boehringer Mannheim Biochemicals, Indianapolis, IN). 

Femoral Bone Mineral Measurements: The right femur from each rat is removed at 
autopsy and scanned using dual energy x-ray absorptiometry (DEXA, QDR 1000/W, 

15 Hologic Inc.. Waltham, MA) equipped with •Regional High Resolution Scan* software 
(Hologic Inc., Waltham, MA). The scan field size is 6.08 x 1.902 cm, resolution is 
0.0254 x 0.01 27 cm and scan speed is 7.25 mm/second. The femoral scan images are 
analyzed and bone area, bone mineral content (BMC), and bone mineral density (BMD) 
of whole femora (WF), distal femoral metaphyses (DFM), femoral shaft (FS), and 

20 proximal femora (PF) is determined 

Proximal Tibial Metaphyseal Cancellous Bone Hlstomorohometric Analyses: The right 
tibia is removed at autopsy, dissected free of muscle, and cut into three parts. The 
proximal tibia is fixed in 70% ethanol, dehydrated in graded concentrations of ethanol, 
defatted in acetone, then embedded in methyl methacrylate (Eastman Organic 

25 Chemicals, Rochester, NY). Frontal sections of proximal tibial metaphyses at 4 and 10 
j/m thickness are cut using Retchert-Jung Polycut S microtome. One 4//m and one 10 
pm sections from each rat are used for cancellous bone histomorphometry. The 4 //m 
sections are stained with modified Masson's Trichrome stain while the 10 §m sections 
remained unstained. 

30 A Bioquant OS/2 histomorphometry system (R&M biometrics, Inc., Nashville, TN) 

is used for the static and dynamic histomorphometric measurements of the secondary 
spongiosa of the proximal tibial metaphyses between 1.2 and 3.6 mm distal to the 
growth plate-epiphyseal junction. The first 1.2 mm of the tibial metaphyseal region is 
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omitted in order to restrict measurements to the secondary spongiosa. The 4 pm 
sections are used to determine indices related to bone volume, bone structure, and 
bone resorption, while the 10 pm sections are used to determine indices related to 
bone formation and bone turnover. 
5 K Measurements and calculations relate d to trabecular bone volume and structure; 

1. Total metaphyseal area (TV, mm 1 ): metaphyseal area between 1.2 and 3.6 
mm distal to the growth plate-epiphyseal Junction. 

2. Trabecular bone area (BV, mm 2 ): total area of trabeculae within TV. 

3. Trabecular bone perimeter (BS, mm): the length of total perimeter of 
10 trabeculae. 

4. Trabecular bone volume (BV/TV, %): BV / TV x 100. 

5. Trabecular bone number (TBN, #/mm): 1 .199 / 2 x BS / TV. 

6. Trabecular bone thickness (TBT, pm): (2000 / 1.199) x (BV / BS). 

7. Trabecular bone separation (TBS, pm): (2000 x 1.199) x (TV - BV). 
15 II- Measure ments and calculations related to bone resorption: 

1. Osteoclast number (OCN, #): total number of osteoclast within total 
metaphyseal area. 

2. Osteoclast perimeter (OCP, mm): length of trabecular perimeter covered by 
osteoclast. 

20 3. Osteoclast number/mm (OCN/mm, #/mm): OCN / BS. 

4. Percent osteoclast perimeter (%OCP, %): OCP / BS x 100. 
III. Measurements and calculatio ns related to bone formation and tumnwr 

1. Single-calcein labeled perimeter (SIS, mm): total length of trabecular 
perimeter labeled with one calcein label. 
15 2. Double-calceln labeled perimeter (DLS, mm): total length of trabecular 

perimeter labeled with two calcein labels. 

3. Inter-labeled width (1LW, /im): average distance between two calcein labels. 

4. Percent mineralizing perimeter (PMS, %): (SLS/2 + DLS) / BS x 100. 

5. Mineral apposition rate (MAR, pm/day): ILW / label interval. 

O 6. Bone formation rate/surface ref. (BFR/BS, pm a /d//#m): (SLS/2 + DLS) x MAR 

/BS. 

7. Bone turnover rate (BTR, %/y): (SLS/2 + DLS) x MAR / BV x 100. 
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Statistics 

Statistics are calculated using StafView 4.0 packages (Abacus Concepts, Inc., 
Berkeley, CA). The analysis of variance (ANOVA) test followed by Fisher's PLSD Is 
used to compare the differences between groups. 
S ANABOLIC AGENT PROTOCOL 

The activity of anabolic bone agents in stimulating bone formation and 
Increasing bone mass can be tested In intact male or female rats, sex hormone 
deficient male (orchiectomy) or female (ovariectomy) rats. 

Male or female rats at different ages (such as 3 months of age) are used in the 
1 0 study. The rats are either intact or castrated (ovariectomized or orchidectomized), and 
subcutaneousty injected or orally treated with anabolic agents such as prostaglandin 
E2 (PGE2) at different doses (such as 1, 3, or 6 mg/kg/day) for certain periods (such 
as 2 weeks to 2 months). In the castrated rats, treatment is started at the next day after 
surgery (for the purpose of preventing bone loss) or at the time bone loss has already 
15 occurred (for the purpose of restoring bone mass). During the study, all rats are 
allowed free access to water and a pelleted commercial diet (Teklad Rodent Diet 
#8064, Harlan Teklad, Madison, Wl) containing 1 .46% calcium, 0.99% phosphorus and 
4.96 lU/g of ViLD,. All rats are given subcutaneous injections of 10 mg/kg calcein on 
days 12 and 2 before sacrifice. 
20 The rats are sacrificed. The following endpolrrts are determined: 

Femoral B one Mineral Measurements: The right femur from each rat is removed at 
autopsy and scanned using dual energy x-ray absorptiometry (DEXA, QDR 1000/W, 
Hologic Inc., Waltham, MA) equipped with "Regional High Resolution Scan" software 
(Hologic Inc., Waltham, MA). The scan field size Is 5.08 x 1.902 cm, resolution is 
25 0.0254 x 0.01 27 cm and scan speed is 725 mm/second. The femoral scan images are 
analyzed and bone area, bone mineral content (BMC), and bone mineral density (BMD) 
of whole femora (WF), distal femoral metaphyses (DFM), femoral shaft (FS), and 
proximal femora (PF) are determined 

Proximal Tibial Metaphyseal Cancellous Bone Histomorphometric Analyses: The right 
30 tibia is removed at autopsy, dissected free of muscle, and cut into three parts. The 
proximal tibia is fixed in 70% ethanol, dehydrated in graded concentrations of ethanol, 
defatted in acetone, then embedded in methyl methacrylate (Eastman Organic 
Chemicals, Rochester, NY). Frontal sections of proximal tibial metaphyses at 4 and 
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1 0 /#m thickness are cut using Reichert-Jung Polycut S microtome. One 4 j/m and one 
10 $m sections from each rat are used for cancellous bone hlstomorphometry. The 
4 pm sections are stained with modified Masson's Trichrome stain while the 10 pm 
sections remained unstained. 
5 A Bioquant OS/2 hlstomorphometry system (R&M biometrics, Inc., Nashville, TN) 

is used for the static and dynamic histomorphometric measurements of the secondary 
spongiosa of the proximal tibial metaphyses between 12 and 3.6 mm distal to the 
growth plate-epiphyseal junction. The first 12 mm of the tibial metaphyseal region are 
omitted in order to restrict measurements to the secondary spongiosa. The 4 pm 
10 sections are used to determine indices related to bone volume, bone structure, and 
bone resorption, while the 10 /im sections are used to determine indices related to 
bone formation and bone turnover. 

I. Measurements and calculations related to trabecular bone volume and structure: 

1. Total metaphyseal area (TV, mm 2 ): metaphyseal area between 1.2 and 
15 3.6 mm distal to the growth plate-epiphyseal junction. 

2. Trabecular bone area (BV, mm 2 ): total area of trabeculae within TV. 

3. Trabecular bone perimeter (BS, mm): the length of total perimeter of 
trabeculae. 

4. Trabecular bone volume (BV/TV, %): BV / TV x 100. 

20 5. Trabecular bone number (TBN, #/mm): 1.199/2 x BS/TV. 

6. Trabecular bone thickness (TBT, j/m): (2000 / 1 .199) x (BV / BS). 

7. Trabecular bone separation (TBS, #/m): (2000 x 1.199) x (TV - BV). 

II. Measurements and calculations related to bone resorption: 

1. Osteoclast number (OCN, #): total number of osteoclast within total 
25 metaphyseal area. 

2. Osteoclast perimeter (OCP, mm): length of trabecular perimeter covered by 
osteoclast. 

3. Osteoclast number/mm (OCN/mm t #/mm): OCN / BS. 

4. Percent osteoclast perimeter (%OCP, %): OCP / BS x 100. 

30 III. Measurements and calculations related to bone formation and turnover 

1. Single-calcein labeled perimeter (SLS, mm): total length of trabecular 
perimeter labeled with one calcein label. 
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2. Double-caicein labeled perimeter (DLS t mm): total length of trabecular 
perimeter labeled with two calceln labels. 

3. Inter-labeled width (ILW, pm): average distance between two calcoin labels. 

4. Percent mineralizing perimeter (PMS, %): (SLS/2 + DLS) / BSx 100. 
5 5. Mineral apposition rate (MAR, jrm/day): ILW / label Interval. 

6. Bone formation rate/surface ref. (BFR/BS, //m 2 /d//m)): (SLS/2 4- DLS) x MAR 

/BS. 

7. Bone turnover rate (BTR, %/y): (SLS/2 + DLS) x MAR / BV x 100. 
Statistics 

10 Statistics are calculated using StatView 4.0 packages (Abacus Concepts, Inc., 

Berkeley, CA). The analysis of variance (ANOVA) test followed by Fisher's PLSD is 
used to compare the differences between groups. 

IN VITRO ESTROGEN RECEPTOR BINDING ASSAY 
An In vitro estrogen receptor binding assay, which measures the ability of the 

15 estrogen agonist/antagonist compounds of the present Invention to displace [3H]- 
estradiol from human estrogen receptor obtained by recombinant methods in yeast, Is 
used to determine the estrogen receptor binding affinity of the compounds of this 
invention. The materials used in this assay are: (1) Assay buffer, TD-0.3 (containing 10 
Nm Tris, pH 7.6, 0.3 M potassium chloride and 5 mM Dithiothreitol (DTT) (Sigma Co.), 

20 pH 7.6); (2) The radioligand used is [3H]-estradiol obtained from New England 
Nuclear; (3) the cold ligand used is estradiol obtained from Sigma (4) recombinant 
human estrogen receptor, hER. 

A solution of the compound being tested is prepared in TD-0.3 with 4% DMSO 
and 16% ethanoi. The tritiated estradiol is dissolved in TD-0.3 such that the final 

25 concentration in the assay is 5nM. The hER is also diluted with TD-0.3 such that 4*10 
//g of total protein is in each assay well. Using microtitre plates, each incubate receives 
50 ul of cold estradiol (nonspecific binding) or the compound solution, 20 uL of the 
tritiated estradiol and 30 ul of hER solutions. Each plate contains in triplicate total 
binding and varying concentrations of the compound. The plates are Incubated 

30 overnight at 4°C. The binding reaction is then terminated by the addition and mixing 
of 100 mL of 3% hydroxylapatite In 10 mM tris, pH 7.6 and incubation for 15 minutes 
at 4°C, The mixtures are centrifuged and the pellet washed four times with 1% Triton- 
X100 in 10 mM Tris, pH 7.6. The hydroxylapatite pellets are suspended in Ecoscint A 



WO 97/31640 



PCT/D396/01462 



-45- 



and radioactivity is assessed using beta scintigraphy. The mean of all triplicate data 
points (counts per minute, cpm's) is determined. Specific binding is calculated by 
subtracting nonspecific cpm's (defined as counts that remain following separation of 
reaction mixture containing recombinant receptor, radioligand, and excess unlabeled 
5 ligand) from total bound cpm's (defined as counts that remain following the separation 
of reaction mixture containing only recombinant receptor, radioligand). Compound 
potency is determined by means of IC50 determinations (the concentration of a 
compound needed to inWbltion 50% of the of thetotal specific treated estradiol bound) 
Specific binding in the presence of varying concentrations of compound is determined 
10 ^calculated as percerrtspec^ Dataare 
plotted as percent inhibition by compound (linear scale) versus compound 
concentration (log scale). 

GROWTH HORMONRHROWTH HORMOMF SECRETARY. .P DDnrnon, 
Compounds that have the ability to stimulate GH secretion from cultured rat 
15 pituitary cells are Identified using the following protocol. This test is also useful for 
comparison to standards to determine dosage levels. Cells are isolated from piturtaries 
of 6-week old male Wistar rats. Following decapitation, the anterior pituitary lobes are 
removed into cold, sterile Hank's balanced salt solution without calcium or magnesium 
(HBSS). Tissues are finely minced, then subjected to two cycles of mechanically 
20 assisted enzymatic dispersion using 10 U/mL bacterial protease (EC 3.4.24.4, Sigma 
P-6141) in HBSS. The tissue-enzyme mixture is stirred in a spinner flask at 30 rpm in 
a 5% C02 atmosphere at about 37 -C for about 30 min. with manual trituration after 
about 15 min and about 30 min using a KVmL pipet. This mixture is centrifuged at 200 
xg for about 6 min. Horse serum is added to the supernatant to neutralize excess 
25 protease. The pellet is resuspended in fresh protease, stirred for about 30 min more 
under the previous conditions, and manually triturated, ultimately through a 23-gauge 
needle. Again, horse serum is added, then the cells from both digests are combined 
pelleted (200 x g for about 15 min), washed, resuspended in culture medium and 
counted. Cells are plated at 6.0-6.5x104 cells per cm' in 48-well Costar dishes and 
30 ^redforWdaysinDuli^^^ 

4.5 g/L glucose, 10% horse serum, 2.5% fetal bovine serum, 1% non-essential amino 
aads, 100 U/mL nystatin and 50 mg/mL gentamycin sulfate before assaying for GH 
secretion. 
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Just prior to assay, culture wells are rinsed twice, then equilibrated for about 30 
minutes in release medium (D-MEM buffered with 25 mM Hepes, pH 7*4 and containing 
0.5% bovine serum albumin at 37°C). Test compounds are dissolved in DMSO, then 
diluted into pre-warmed release medium. Assays are run in quadruplicate. The assay 

5 is initiated by adding 0.5 mL of release medium (with vehicle or test compound) to each 
culture well. Incubation Is carried out at about 37° C for about 15 minutes, then 
terminated by removal of the culture medium, which is centrifuged at 2000 x g for about 
15 minutes to remove cellular material. Rat growth hormone concentrations in the 
supematants are determined by a standard radioimmunoassay protocol using a rat 

0 growth hormone reference preparation (NlDDK-cGH-RP-2) and rat growth hormone 
antiserum raised in monkey (NIDDK-antt-rGH-S-5) obtained from Dr. A. Parlow (Harbor- 
UCLA Medical Center, Torrence p OA). Additional rat growth hormone (1.5U/mg, 
#G2414, Scripps Labs, San Diego, CA) is iodinated to a specific activity of 
approximately 30 j/C|///g by the chloramine T method for use as tracer. Immune 

5 complexes are obtained by adding goat antiserum to monkey IgG (Organon Teknika, 
Durham, NC) plus polyethylene glycol, MW 10,000-20,000 to a final concentration of 
4.3%; recovery is accomplished by centrifugafion. This assay has a working range of 
0.08-2.5 pg rat growth hormone per tube above basal levels. Active compounds 
typically stimulate growth hormone release by greater than 1 .4 fold. Reference: Cheng, 

0 K., Chan, W.-S M Baneto, Jr., A. t Convey, EM., Smith, R.G. 1989. 

Assay for Exooenouslv-Stimulated Growth Hormone Release In the Rat after Intravenous 
Administration of Test Compounds 

Twenty-one day old female Sprague-Dawley rats (Charles River Laboratory, 
Wilmington, MA) are allowed to acclimate to local vivarium conditions (24 °C, 12 hr 

5 light, 12 hr dark cycle) for approximately 1 week before compound testing. All rats are 
allowed access to water and a pelleted commercial diet (Agway Country Food, 
Syracuse NY 1 ad libitum . 

On the day of the experiment, test compounds are dissolved in vehicle 
containing 1% ethanol, 1mM acetic acid and 0.1% bovine serum albumin in saline. 

3 Each compound is tested with n=3. Rats are weighed and anesthetized via 
intraperitoneal injection of sodium pentobarbital (Nembutal, 50 mg/kg body weight). 
Fourteen minutes after anesthetic administration, a blood sample is taken by nicking 
the tip of the tail and allowing the blood to drip into a microcentrifuge tube (baseline 
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blood sample, approximately 100 //I). Fifteen minutes after anesthetic administration, 
test compound is delivered by intravenous injection into the tail vein, with a total 
injection volume of 1 ml/kg body weight Additional blood samples are taken from the 
tail at 5, 10 and 15 minutes after compound administration. Blood samples are kept 
5 on Ice until serum separation by centrifugatlon (1430 x g for 10 minutes at 10°C). 
Serum is stored at -80° C until serum growth hormone determination by radio- 
immunoassay as described above and below. 

Assessment of Exoqenouslv-Stimulated Growth Hormone Release in the Poo after Oral 
Administration 

0 On the day of experimentation, the test compound is weighed out for the 

appropriate dose and dissolved in water. Doses are delivered at a volume of 0.5 ml/kg 
by gavage to 4 dogs for each dosing regimen. Blood samples (2 ml) are collected from 
the jugular vein by direct vena puncture pre-dose and at 0.08, 0.17, 0.25, 0.5, 0.75, 1 , 
2, 4, 6, and 8 hours post dose using 2 ml vacutainers containing fithium heparin. The 

5 prepared plasma is stored at -20 °C until analysis. 
Measurement of Canine Growth Hormone 

Canine growth hormone concentrations are determined by a standard 
radioimmunoassay protocol using canine growth hormone (antigen for iodination and 
reference preparation AFP-1983B) and canine growth hormone antiserum raised in 

D monkey (AFP-21 452578) obtained from Dr. A. Pariow (Harbor-UCLA Medical Center, 
Torrence, OA). Tracer is produced by chloramine T-lodination of canine growth 
hormone to a specific activity of 20-40 //Ci///g. immune complexes are obtained by 
adding goat antiserum to monkey IgG (Organon Teknika, Durham, NC) plus 
polyethylene glycol, MW 10,000-20,000 to a final concentration of 4.3%; recovery is 

5 accomplished by centrifugation. This assay has a working range of 0.08-2.5 /#g canine 
GH/tube. 

Administration of the compounds of this invention can be via any method which 
delivers a compound of this invention systemically and/or locally. These methods 
include oral routes, parenteral, Intraduodenal routes, etc. Generally, the compounds 
} of this invention are administered orally, but parenteral administration (e.g., intravenous, 
intramuscular, subcutaneous or intramedullary) maybe utilized, for example, where oral 
administration is inappropriate for the instant target or where the patient is unable to 
ingest the drug. The two different compounds of this invention can be co-administered 
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simultaneously or sequentially in any order, or a single pharmaceutical composition 
comprising a first compound as described above and a second compound as 
described above in a pharmaceuQcally acceptable carrier can be administered. 

For example, the bone anabolic agent can be used alone or in combination with 

5 an anti-resorptive agent for three months to three years, followed by an anti-resorptive 
agent alone for three months to three years, with optional repeat of the full treatment 
cycle. Alternatively, for example, the bone anabolic agent can be used alone or in 
combination with an anti-resorptive agent for three months to three years, followed by 
an anti-resorptive agent alone for the remainder of the patient's life. For example, in 

10 one preferred mode of administration a second compound as described above (e.g., 
PGE 2 ) may be administered once daily and a first compound as described above (e.g., 
estrogen agonist/antagonist) may be administered daily in single or multiple doses. 
Alternatively, for example, in another preferred mode of administration the two 
compounds may be administered sequentially wherein the second compound as 

15 described above (e.g., PGEj) may be administered once dally for a period of time 
sufficient to augment bone mass to a level which is above the bone fracture threshold 
(World Health Organization Study "Assessment of Fracture Risk and its Application to 
Screening for Postmenopausal Osteoporosis (1994). Report of a World Health 
Organization Study Group. World Health Organization Technical Series 843") followed 

20 by administration of a first compound, as described above (e.g., estrogen 
agonist/antagonist), dally in single or multiple doses. It is preferred that the second 
compound as described above (e.g., PGE 2 ) is administered once daily in a rapid 
delivery form such as oral delivery (e.g., sustained release delivery form is preferably 
avoided). 

25 In any event the amount and timing of compounds administered will, of course, 

be dependent on the subject being treated, on the severity of the affliction, on the 
manner of administration and on the judgement of the prescribing physician. Thus, 
because of patient to patient variability, the dosages given below are a guideline and 
the physician may titrate doses of the drug to achieve the activity (e.g., bone mass 

30 augmentation) that the physician considers appropriate for the individual patient. In 
considering the degree of activity desired, the physician must balance a variety of 
factors such as bone mass starting level, age of the patient, presence of preexisting 
disease, as well as presence of other diseases (e.g., cardiovascular). For example, the 
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administration of an estrogen agonist/antagonist can provide cardiovascular benefits 
particularly, for post-menopausal women. The following paragraphs provide preferred 
dosage ranges for the various components of this invention. 

The amount of the antkesorptive agent to be used is determined by its activity 
5 as a bone loss inhibiting agent. This activity is determined by means of an individual 
compound's pharmacokinetics and its minimal maximal effective dose in inhibition of 
bone loss using a protocol as described above (ESTROGEN AGONIST/ANTAGONIST 
PROTOCOL). 

In general an effective dosage for the activities of this invention, for example the 
10 bone resorption activities of this invention, for the first compounds of this invention is 
in the range of 0.01 to 200 mg/kg/day t preferably 0.5 to 100 mg/kg/day. 

In particular, an effective dosage for droloxifene is in the range of 0.1 to 40 
mg/kg/day t preferably 0.1 to 5 mg/kg/day. 

In particular, an effective dosage for raloxifene is in the range of 0.1 to 100 
15 mg/kg/day, preferably 0.1 to 10 mg/kg/day. 

In particular, an effective dosage for tamoxifen is in the range of 0.1 to 100 
mg/kg/day, preferably 0.1 to 5 mg/kg/day. 

In particular, an effective dosage for 

^-6-(4-fluoro-phenyl)*[4^ 

20 naphthalene-2-ol; 

H-^-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-5 ( 6 ) 7 ) 8-tetrahydro- 
naphthalene-2-ol; 

Cis-6-phenyl-5-[4-(2*pyrrolidln-1-yl-ethoxy)-phenyl]-5,6,7 v 8*tetrahydro- 
naphthalene-2-ol; 

25 Cis-1 -[6'-pyrrolodinoethoxy-3'-pyridyl]-2*phenyl-6-hydroxy-1 ,2,3,4- 

tetrahydrohaphthalene; 

1-(4 , -Pyrrolidlnoethoxyphenyl)-2-(4'-fluorophenyl)-6-hydroxy-1 ,2,3,4- 
tetrahydroisoquinoline; 

Cis^4-hydroxyphenyl)^[4-^ 
30 naphthalene-2-ol; or 

l-^'-PynrclidinoIethoxypheny^ 
is in the range of 0.0001 to 100 mg/kg/day, preferably 0.001 to 10 mg/kg/day. 



WO 97/31640 



PCT/IB96/01462 



-50- 

In particular, an effective dosage for 4-hydroxy tamoxifen is in the range of 
0.0001 to 100 mg/kg/day, preferably 0.001 to 10 mg/kg/day. 

In general an amount of a bone anabolic agent (e.g., PGE 2 ) is used that is 
sufficient to augment bone mass to a level which is above the bone fracture threshold 
5 (as detailed in the World Health Organization Study previously cited herein). 

In general an effective dosage for the bone anabolic agent described above is 
in the range of 0.001 to 100 mg/kg/day. preferably 0.1 to 10 mg/kg/day. 

In particular, an effective dosage for PGE 3 is in the range of 0.001 to 10 
mg/kg/day, preferably 0.01 to 1 mg/kg/day. 
0 In particular, an effective dosage for 3S-(3-Hydroxy-4-phenyl-butyl)-2R-[6-{2H- 

tetra2ol-5-yl)-hexyI]-cyclopentanone is in the range of 0.001 to 20 mg/kg/day, preferably 
0.01 to 10 mg/kg/day. 

in particular, an effective dosage for sodium fluoride is in the range of 0.01 to 
60 mg/kg/day, preferably 0.2 to 10 mg/kg/day. 
5 In particular, an effective dosage for a parathyroid hormone and metabolites and 

fragments thereof is in the range of .00001 mg/kg/day to 1 mg/kg/day, preferably 0.001 
to 0.5 mg/kg/day. 

In particular, an effective dosage for growth hormone or growth hormone 
secretagogues is in the range of 0.0001 to 100 mg/kg/day, preferably 0.01 to 5 
3 mg/kg/day. 

The compounds of the present invention are generally administered in the form 
of a pharmaceutical composition comprising at least one of the compounds of this 
invention together with a pharmaceutical^ acceptable vehicle or diluent. Thus, the 
compounds of this invention can be administered individually or together in any 

5 conventional oral, parenteral or transdermal dosage form. 

For oral administration a pharmaceutical composition can take the form of 
solutions, suspensions, tablets, pills, capsules, powders, and the like. Tablets 
containing various excipients such as sodium citrate, calcium carbonate and calcium 
phosphate are employed along with various disintegrants such as starch and preferably 

) potato or tapioca starch and certain complex silicates, together with binding agents 
such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating 
agents such as magnesium stearate, sodium lauryl sulfate and talc are often very useful 
for tabletting purposes. Solid compositions of a similar type are also employed as 
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fiUers ln soft ^ hard-filled gelatin capsules; preferred materials in this connection also 
Include lactose or milk sugar as well as high molecular weight polyethylene glycols. 
When aqueous suspensions and/or elixirs are desired for oral administration, the 
compounds of this Invention can be combined with various sweetening agents, 
5 flavoring agents, coloring agents, emulsifying agents and/or suspending agents, as well 
as such diluents as water, ethanol, propylene glycol, glycerin and various like 
combinations thereof. 

For purposes of parenteral administration, solutions in sesame or peanut oil or 
in aqueous propylene glycol can be employed, as well as sterile aqueous solutions of 
10 the corresponding water-soluble salts. Such aqueous solutions may be suitably 
buffered, if necessary, and the liquid diluent first rendered isotonic with sufficient saline 
or glucose. These aqueous solutions are especially suitable for Intravenous, 
intramuscular, subcutaneous and intraperitoneal injection purposes. In this connection, 
the sterile aqueous media employed are all readily obtainable by standard techniques 
15 well-known to those skilled in the art 

For purposes of transdermal (e.g..topical) administration, dilute sterile, aqueous 
or partially aqueous solutions (usually in about 0.1% to 5% concentration), otherwise 
similar to the above parenteral solutions, are prepared. 

Methods of preparing various pharmaceutical compositions with a certain 
20 amount of active ingredient are known, or will be apparent in light of this disclosure, to 
those skilled In this art For examples, see Remington's Pharmacol <vi~v — Mack 
Publishing Company, Easter, Pa., 15th Edition (1975). 

Pharmaceutical compositions according to the invention may contain 0.1 %-95% 
of the compoundfs) of this Invention, preferably 1%-70%. In any event, the composition 
25 or formulation to be administered will contain a quantity of a compound(s) according 
to the invention in an amount effective to treat the disease/condition of the subject 
being treated. 

Since the present invention relates to the augmentation and maintenance of 
bone mass by treatment with a combination of active ingredients which may be 
30 administered separately, the invention also relates to combining separate 
pharmaceutical compositions in kit form. The kit includes two separate pharmaceutical 
compositions: an estrogen agonist/antagonist and an anabolic agent The kit includes 
container means for containing the separate compositions such as a divided bottle or 
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a divided foil packet. Typically the kit includes directions for the administration of the 
separate components. The kit form is particularly advantageous when the separate 
components are preferably administered in different dosage forms (e.g., oral and 
parenteral), are administered at different dosage intervals, or when titration of the 
5 individual components of the combination is desired by the prescribing physician. 

An example of such a kit is a so-called blister pack. Blister packs are well 
known in the packaging industry and are being widely used for the packaging of 
pharmaceutical unit dosage forms (tablets, capsules, and the like). Blister packs 
generally consist of a sheet of relatively stiff material covered with a foil of a preferably 

1 0 transparent plastic material. During the packaging process recesses are formed in the 
plastic foil. The recesses have the size and shape of the tablets or capsules to be 
packed. Next, the tablets or capsules are placed in the recesses and the sheet of 
relatively stiff material is sealed against the plastic foil at the face of the foil which is 
opposite from the direction in which the recesses were formed. As a result, the tablets 

15 or capsules are sealed in the recesses between the plastic foil and the sheet. 
Preferably the strength of the sheet is such that the tablets or capsules can be removed 
from the blister pack by manually applying pressure on the recesses whereby an 
opening is formed in the sheet at the place of the recess. The tablet or capsule can 
then be removed via said opening. 

20 It is desirable to provide a memory aid on the card, e.g., In the form of numbers 

next to the tablets or capsules whereby the numbers correspond with the days of the 
regimen which the tablets or capsules so specified should be ingested. Another 
example of such a memory aid is a calendar printed on the card e.g., as follows "First 
Week, Monday, Tuesday, ...etc.... Second Week, Monday, Tuesday,..." etc. Other 

25 variations of memory aids will be readily apparent. A "daily dose" can be a single tablet 
or capsule or several pills or capsules to be taken on a given day. Also a daily dose 
of bone anabolic agent can consist of one tablet or capsule while a daily dose of a anti- 
resorptive agent can consist of several tablets or capsules. The memory aid should 
reflect this. 

30 In another specific embodiment of the invention a dispenser designed to 

dispense the daily doses one at a time in the order of their intended use is provided. 
Preferably, the dispenser is equipped with a memory-aid, so as to further facilitate 
compliance with the regimen. An example of such a memory-aid is a mechanical 
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counter which indicates the number of daily doses that has been dispensed. Another 
example of such a memory-aid Is a battery-powered micrc-chip memory coupled with 
a liquid crystal readout, or audible reminder signal which, for example, reads out the 
date that the last daily dose has been taken and/or reminds one when the next dose 
5 Is to be taken. 

EXAMPLE 

One hundred and four female Sprague-Dawley rats (Charles River, Wilmington, 
MA) at 12 months of age were sham-operated or ovariectomized (OVX) at month 0. 
Three months post-surgery, OVX rats were treated with either Prostaglandin E, (PGE a ), 

10 a known anabolic bone agent, at 3 mg/kg/day (subcutaneously injection), or PGE 2 at 
3 mg/kg/day (subcutaneously Injection) combined with droioxifene (DRO) at 10 
mg/kg/day (orally) for 2 months. Thereafter, the P6E 2 treatment was withdrawn and the 
rats were then treated with either vehicle (10% alcohol in saline) or DRO (10 mg/kg/day, 
orally) for another one and a half months as described in the following. 

15 Group I: Eight rats were autopsied at month 0 as basal controls. 

Group II: Eight sham-operated rats were autopsied at month 3 as pre-treatment 
controls. 

Group III: Eight sham-operated rats were orally treated with vehicle (10% ethanol 
in saline) from months 3 to 5, and autopsied at month 5. 
20 GroupIV: Eight sham-operated rats were orally treated with vehicle (1 0% ethanol 

In saline) from months 3 to 6.5, and autopsied at month 6.5. 

Group V: Eight OVX rats were autopsied at month 3 as pre-treatment controls. 
Group VI: Eight OVX rats were orally treated with vehicle (1 0% ethanol in saline) 
from months 3 to 5, and autopsied at month 5. 
25 Group VII: Eight OVX rats were orally treated with vehicle (1 0% ethanol in saline) 

from months 3 to 6.6, and autopsied at month 6.5. 

Group VIII: Eight OVX rats were subcutaneously injected with 3 mg/kg/day of 
PGE, from months 3 to 5, and autopsied at month 6. 

Group DC Eight OVX rats were subcutaneously injected with 3 mg/kg/day of 
30 PGE 2 from months 3 to 5, and vehicle from 5 to 6.5 months, and then autopsied at 



month 6.5. 
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Group X: Eight OVX rats were subcutaneously injected with 3 mg/kg/day of 
PGE 2 from months 3 to 5, and 1 0 mg/kg/day of DRO orally from 5 to 6.5 months, and 
then autopsied at month 6,5. 

Group XI: Bght OVX rats were subcutaneously injected with 3 mg/kg/day of 
5 PGEj and 10 mg/kg/day of DRO orally from months 3 to 5, and then autopsied at 
month 6. 

Group XII: Eight OVX rats were subcutaneously injected with 3 mg/kg/day of 

PGE 2 and 10 mg/kg/day of DRO orally from months 3 to 5, and vehicle from months 

5 to 6.5, then autopsied at month 6.5. 
10 Group XIII: Eight OVX rats were subcutaneously injected with 3 mg/kg/day of 

PGE 2 and 10 mg/kg/day of DRO orally from months 3 to 5, and DRO alone from 

months 5 to 6.5, then autopsied at month 6.5. 

Both PGE 2 (Cayman Chemical Co., Ann Arbor, Ml) or droloxifene (Pfizer Inc. 

Groton, CT) powder was first dissolved in 100% ethanol and further diluted with saline 
1 5 into desired concentrations (final ethanol concentration was 1 0%). A PGE 2 solution was 

daily injected subcutaneously on the back at 1 mi/kg. A droloxifene solution was given 

daily p.o. at 1 ml/rat 

Lumbar Vertebral Bone Mineral Measurements 

Dual energy x-ray absorptiometry (QDR 100Q/W, Hologic, Inc., Waltham, MA) 

20 equipped with a "Regional High Resolution Scan" software (Hologic, Inc., Waltham, MA) 
was used to determined the bone area, bone mineral content (BMC), and bone mineral 
density (BMD) of whole lumbar spine and each of the six lumbar vertebrae (LV1 - 6) in 
the anesthetized rats. The rats were anesthetized by injection (i.p.) of 1 ml/kg of a 
mixture of ketamlne/rompun (ratio of 4 to 3), and then placed on the rat platform. The 

25 scan field sized was 6 x 1 .9 cm, resolution was 0.0254 x 0.0127 cm, and scan speed 
was 7.25 mm/sec. The whole lumbar spine scan image was obtained and analyzed. 
Bone area (BA), and bone mineral content (BMC) were determined, and bone mineral 
density was calculated (MBC divided by BA) for the whole lumbar spine and each of 
the six lumbar vertebrae (LV1 - 6). 

30 At 3, 5, or 6.5 months post-surgery, BMC and BMD of whole lumbar spine and 

each of the lumbar vertebrae was significantly decreased by 15% to 27% in OVX rats 
compared to sham controls. Rats 3 months post-OVX treated with either PGE 2 alone 
or combined with DRO for 2 months had completely restored BMC and BMD back to 
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the sham control levels. There was no difference in BMC and BMD of OVX rats treated 
with PGE 2 alone or PGE 2 combined with DRO, Indicating that DRO did not blunt the 
anabolic effects of PGE 2 . Upon PGE 2 cessation of treatment, a significant decrease in 
BMD of LV1, LV2, and LV3 V and in BMC of LV2 was observed. On the other hand, 
5 when DRO treatment was given to these OVX rats after discontinuation of PGE 2 , the 
PGE 2 -restored bone was completely maintained. Similarly, discontinuation of both 
PGE 2 and DRO for 1.5 months produced a significant decrease in BMD of LV3. 
However, when PGE 2 was withdrawn and DRO treatment was continued for another 1 .5 
months, no bone loss was found in the lumbar spine of these OVX rats. We concluded 

10 that DRO, an anti-resorptive agent* did not blunt the anabolic effects of PGE 2 in 
osteogenic rats. Further, DRO was efficacious in maintaining PGE 2 -restored bone after 
discontinuation of PGE 2 . These data support the strategy of using an anabolic agent 
to restore bone mass in the osteoporotic skeleton followed by an anti-resorptive agent 
to maintain the restored bone mass. 

15 It should be understood that the invention is not Dmited to the particular 

embodiments described herein, but that various changes and modifications may be 
made without departing from the spirit and scope of this novel concept as defined by 
the following claims. 
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CLAIMS 

1. A pharmaceutical composition comprising: 

a. a therapeutically effective amount of a first compound, said first compound 
being an estrogen agonist/antagonist; and 
5 b. a therapeutically effective amount of a second compound, said second 

compound being a prostaglandin or a prostaglandin agonist/antagonist 

2. A pharmaceutical composition as recited in claim 1 adcfitionaily comprising a 
pharmaceutical carrier. 

3. A pharmaceutical composition as recited in claim 2 wherein the estrogen 
10 agonist/antagonist is droloxlfene, raloxifene, tamoxifen, 4-hydroxy-tamoxifen, 

Cis^-(4-fluorcM3henvn^[4-(2-pi^ 
naphthalene-2-ol; 

{-)-C!s-6-phenyl-5-[4-(2^ 
naphthalan e-2-ol; 

15 Cis-6-phenyl-5-[4-{2-pyrrolldin-1-yl-ethoxy)-phenyl]-5 l 6,7 f 8-tetrahydro- 
naphthalene-2-ol; 

Cis-l-IB'-pyrrolodlnoethoxy-S'-pyridyll^-phenyl-e-hydroxy-l ,2,3,4- 

tetrahydrohaphthalene; 

1-(4 , -Pyrrolldinoethoxyphenyl)-2-(4Mluorophenyl)-6-hydroxy-1, 2,3,4- 

20 tetrahydroisoquinoline; 

gs^44wdroxvphenvn^f4-ft^ 
naphthalene-2-ol; or 

1 ^4'-Pyrrolidlnolethoxyphenyl)-2-ph^^ A3 ( 44etrahydroisoquinorme. 

4. A pharmaceutical composition according to claim 3 wherein the second compound 
25 is PGD„ PGD 2 , PGE„ PGE 1( PGF a , PGF^o or 3S-(3-Hydroxy-4-phenyl-butyl)-2R-[6-(1H- 

tetrazol-5-yl)-hexyt]-cyciopentanone. 

5. A pharmaceutical composition as recited in claim 4 wherein the estrogen 
agonist/antagonist is droloxlfene. 

6. A pharmaceutical composition according to claim 5 wherein the second compound 
30 isPGE a . 

7. A pharmaceutical composition according to claim 5 wherein the second compound 
is 3S-(3-Hydroxy^henyl-butyl)-2R^ 
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8. A pharmaceutical composition according to claim 4 wherein the estrogen 
agonist/antagonist is 

£iS-6-(4-flu<>ro^henyl)-M4-(2-^ 
naphthalene-2-ol; 

6 (.)^^henyl-6-l4-(2-pyrrolidin-1-yl^thoxy)-phenyll-6,B,7.8-tetrahydro. 
naphthalene-2-ol; 

Cls-6-phenyl-5-I4-(2-pyrrolidln-1-yl-othoxy)-phanyl]-6 l 6.7,8-tetrahydro- 

naphthal ene-2-ol ; 

Cls-l-fS'-pyrrolodlnoathoxy-y-pyrtdyll^-phanyl-S-hydroxy-l ,2,3,4- 

10 tetrahydrohaphthalene; 

1.(4'-Pyrrolidlnoethoxyphenyl)-2-(4'-fluorophanyl)-6-hydroxy-1,2,3,4- 

tetrahydroisoquinoline; 

Os-6-(44iydroxyphenyt}-6-l4-(2i>iperidin-1-y^trw 

naphthalene-2-ol; or 

1 5 1 -{A'-Pyrolldinolethoxyph^ A3.4-tetrahydroisoquinofine. 

9. A pharmaceutical composition according to dalm 8 wherein the second compound 
is PGE 2 . 

10. A pharmaceutical composition according to daim 8 wherein the second compound 
is 3S-(3-rtydroxy-4-phenyl-bu^ 

20 11. A method for treating a mammal having a condition which presents with low bone 
mass comprising administering to a mammal having a condition which presents with 
low bone mass 

a. a therapeutically effective amount of a first compound, said first compound 
being an estrogen agonist/antagonist; and 
25 b. a therapeutically effective amount of a second compound, said second 

compound being a prostaglandin or a prostaglandin agonist/antagonist. 
12. A method as recited in daim 11 wherein the estrogen agonist/antagonist is 
droloxHene, raloxifene, tamoxifen, 4-hydroxy-tamoxifen, idoxlfene, centrachroman, 

Os-6-(4-fluoro-phenyl)-M4K2-pi^^ 

30 naphthalene-2-ol; 

(.).gl s ^.phenyl-5-[4-(2-pyrrolldin-1-yl-ethoxy)-phenyll-5.6,7,8-tetrahydro- 

naphtha!ene-2-ol ; 
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£ii-6-phenyl-5-[4-(2-pyrrolldln-1-yl-ethoxy)-phenyll-5,6,7,8.tetrahydro- 
naphthalene-2-ol; 

Cls-1-f6'-Dvrrolodinoethoxy-3'-pyr>dyl]-2-phenyl-6-hydroxy-1, 2,3,4- 

tetrahydrohaphthalene; 
5 1 -(4*-Pyrrolldlnoethoxyphenyl)-2-(4Mluorophenyl)-6-hydroxy-1 ,2.3,4- 

tetrahydrolsoquinoDne; 

£j§-644-hydroxypr>enyt^ -yUthoj(y)-ph«nyl]-6,6,7.8^a«rahydro- 

naphthalene-2-oi; or 

l^-PyroHdlnotethoxyph^^ 
10 13. A method as recited in claim 12 wherein the second compound is PG0„ PGD„ 
PGE a , PGE„ PGF a , PGF^» or 3S-<3-Hydroxy-4-phenyWbutyl)-2R-[6-(1 H-tetrazol-5-y]>- 
hexylj-cydopentanone. 

14. A method as recfted in claim 13 wherein the estrogen agonist/antagonist is 
droloxifene. 

15 15. A method as recited in claim 14 wherein the second compound is PGE r 

1 6. A method as recited In claim 1 4 wherein the second compound is 3S-(3-Hydroxy-4- 
phenyl-butyl)-2R-[6-(1 H-tetrazol-5-yO-hexyn-cyclopentanone. 

17. A method as recited In claim 14 wherein the condition which presents with low bone 
mass is osteoporosis. 

20 18. A method as recited in claim 13 wherein the estrogen agonist/antagonist is 
Cis-6-t4-fluoro-phenyd)-5-[4^2-ptperid1r^ 
naphtha! ene-2-ol; 

<-WCis^-Dhenvl-5»r4»(2-pyrrolidin»1-yl-ethoxy)-phenyl]-5,6,7,8-tetrahydro- 
naphthalene-2-ol; 

25 Cis-6-phenvl-5-[4-(2-pyrrolidin-1-yl-»thoxy)»phenyll-S,6,7,8-tetrahydro- 
naphthalene-2-ol; 

Cls-1-r6'-pvrrolodlnoethoxy-3'-pyrldyl]-2-phenyl-6-hydroxy-1 ,2.3.4- 

tetrahydrohaphthalene; 

1-(4'.Pyrrolidinoethoxyphenyl)-2-(4Mluorophenyl)-6-hydroxy-1,2,3,4- 

30 tetrahydroisoquinoline; 

Cjs^4-hyoVoxyphenyl)-5-[4-(2-w 
naphthalene-2-oi; or 

l-K-Pyrrolidinolethojcypheny^^ 
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19. A method as recited in claim 18 wherein the second compound is PGE,. 

20. A method as recited in claim 18 wherein the second compound is 3S-(3-Hydroxy-4- 
phenyl-butyt)-2R-[6-(1 H4etrazol-5-yfH>ex^ 

21 . A method as recited in claim 18 wherein the condition which presents with low bone 
6 mass Is osteoporosis. 

22. A method as recited in claim 14 wherein the first compound and the second 
compounds are administered substantially simultaneously. 

23. A method as recited in claim 14 wherein the second compound is administered for 
a period of from about three months to about three years* 

10 24. A method as recited in claim 23 followed by administration of the first compound 
for a period of from about three months to about three years without the administration 
of the second compound during the period of from about three months to about three 
years. 

25. A method as recited in claim 23 followed by administration of the first compound 
15 for a period greater than about three years without the administration of the second 

compound during the greater than about three year period. 

26. A method as recited in daim 18 wherein the first compound and the second 
compounds are administered substantially simultaneously. 

27. A method as recited in daim 1 8 wherein the second compound is administered for 
20 a period of from about three months to about three years. 

28. A method as recited in claim 27 followed by administration of the first compound 
for a period of from about three months to about three years without the administration 
of the second compound during the period of from about three months to about three 
years. 

25 29. A method as recited in daim 27 followed by administration of the first compound 
for a period greater than about three years without the administration of the second 
compound during the greater than about three year period. 

30. A method for treating mammals which present with low bone mass comprising 
administering to a mammal having a condition which presents with low bone mass the 

30 pharmaceutical composition of daim 1. 

31 . A pharmaceutical composition comprising 

a. an amount of a first compound, said first compound being an estrogen 
agonist/antagonist; and 
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b. an amount of a second compound, said second compound being a 
prostaglandin or a prostaglandin agonist/antagonist 

wherein the amount of the first compound alone and the amount of the second 
compound alone Is insufficient to achieve the therapeutic effects of Increase in bone 
5 formation and decrease in bone resorption if edirtrtstered sJnwrtanecus^ 
the corrd>lned effect of the amounts of the fin^ 
the sum of the therapeutic effects achievable^ 
second compound, and a pharmaceutlcaliy acc ep table diluent or carrier. 

32. A method for treating a mammal having a condition which presents with low bone 
10 mass comprising administering to a mammal having a condition which presents with 

low bone mass 

a. an amount of a first compound, said first compound being an estrogen 

agonist/antagonist; and 

b. an amount of a second compound, said second compound being a 
1 5 prostaglandin or a prostaglandin agonist/antagonist 

wherein the amount of the first compound alone and the amount of the second 
compound alone is insufficient to achieve the therapeutic effects of increase in bone 
formation and decrease in bone resorption » administered simultaneously and wherein 
the combined effect of the amounts of the first and second compounds is greater than 
20 the sum of the therapeutic effects achievable with the individual amounts of the first and 
second compound, and a pharmaceutlcaliy acceptable diluent or carrier. 

33. A kit containing a treatment for a condition which presents with low bone mass 
comprising: 

a. a therapeutically effective amount of an estrogen agonist/antagonist and a 
25 pharmaceutical^ acceptable carrier in a first unit dosage form; 

b. a therapeutically effective amount of a prostaglandin or a prostaglandin 
agonist/antagonist and a pharmaceutlcaliy acceptable carrier in a second unit dosage 
form; and 

c. container means for containing said first and second dosage forms. 
30 34. A pharmaceutical composition comprising: 

a. a therapeutically effective amount of a first compound, said first compound 
being droloxifene, raloxifene, tamoxifen or idoxifene; and 
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b. a therapeutically effective amount of a second compound, said second 
compound being sodium fluoride or N-[1 (R)-{1 ,2-Ohydro-l -methanesuKonytsplro[3H- 
»ndole-3.4'-plperidin]-1'-yl)carbonyll-2-(phenylmethyloxy)ethyl]-2-amino-2- 

rnethylpropanamide: MK-677. 
5 35. A pharmaceutical composition as recited in claim 34 additionally comprising a 
pharmaceutical carrier. 

36. A method for treating a mammal having a condition which presents with tow bone 
mass comprising administering to a mammal having a condition which presents with 
low bone mass 

10 a. a therapeutically effective amount of a first compound, said first compound 

being droloxHene, raloxifene, tamoxifen or idoxifene; and 

b. a therapeutically effective amount of a second compound, said second 

compound being sodium fluoride or N-l^RHI^^y^l-" 18 ^* 8 ^^^ 0 ! 38 - 
indole-3,4'-plperldinJ-1'-yl)carbonyll-2-(phenylmethyloxy)ethyll-2-amino-2- 

15 methyfpropanamJde: MK-677. 

37. A method as recited In daim 36 wherein the condition which presents with low bone 
mass is osteoporosis. 

38. A method as recited in claim 36 wherein the first compound and the second 
compounds are administered substantially simuitaneousiy. 

20 39. A method as recited in daim 36 wherein the second compound is administered for 
a period of from about three months to about three years. 

40. A method as recited in daim 39 followed by administration of the first compound 
for a period of from about three months to about three years without the administration 
of the second compound during the period of from about three months to about three 

25 years. 

41. A method as recited in daim 39 followed by administration of the first compound 
for a period greater than about three years without the administration of the second 
compound during the greater than about three year period. 

42. A method for treating mammals which present with low bone mass comprising 
30 administering to a mammal having a condition which presents with low bone mass the 

pharmaceutical composition of daim 34. 

43. A pharmaceutical composition comprising 
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a. en amount of a first compound, said first compound being droloxtfene, 
raloxifene, tamoxifen or Idoxifene; and 

b. an amount of a second compound, said second compound being sodium 
fluoride or r^1(RH1-2^riydro-1 -methane 

5 yl)<wbonyn-2-<pheiiylme^ 

wherein the amount of the first compound alone and the amount of the second 
compound alone is insufficient to achieve the therapeutic effects of increase in bone 
formation and decrease in bone resorption if administered simultaneously and wherein 
the combined effect of the amounts of the first and second compounds is greater than 

10 the sum of the therapeutic effects achievable with the individual amounts of the first and 
second compound, and a pharmaceutteafly acceptable diluent or carrier. 

44. A method for treating a mammal having a condition which presents with tow bone 
mass comprising administering to a mammal having a condition which presents with 
low bone mass 

16 a. an amount of a first compound, said first compound being droloxrfene, 

raloxifene, tamoxifen or Idoxifene; and 

b. an amount of a second compound, said second compound being sodium 
fluoride or N-[1(R)-[1,2-Dihydro-1 -methanes^ 
yl)carbonyO-2-{phenytmethy1oxy)ethylJ-^ 

20 wherein the amount of the first compound alone and the amount of the second 

compound alone is Insufficient to achieve the therapeutic effects of increase in bone 
formation and decrease in bone resorption if administered simultaneously and wherein 
the combined effect of the amounts of the first and second compounds is greater than 
the sum of the therapeutic effects achievable with the individual amounts of the first and 

25 second compound, and a pharmaceuticaUy acceptable diluent or carrier. 

45. A kit containing a treatment for a condition which presents with low bone mass 
comprising: 

a. a therapeutically effective amount of droloxifene. raloxifene, tamoxifen or 
idoxifene and a pharmaceutical^ acceptable carrier in a first unit dosage form; 
30 b. a therapeutically effective amount of a sodium fluoride or r4-[1(R)-[1^- 

Dihydro.1-methanesulfonylspiro[3H-indole-3,4».plperldin]-1'-yl)carbonyl]-2- 
(phenylmethyloxy)ethyl]-2-amino-2-methylpropanamlde:MK-677 and a 
pharmaceutically acceptable carrier in a second unit dosage form; and 
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c. container means for containing said first and second dosage forms. 
46* A pharmaceutical composition comprising: 

a. a therapeutically effective amount of a first compound, said first compound 

being 

6 Cis^-(4-fluoi^henyn^f4><2-piperidin-1 -vi-ethoxvV^envn^.6.7.84etrahvdn> 

naphthaiene-2-ol; 

(-)-£is-&i>henyl-5-[4-(2*pyiTolM 
naphthalene-2-ol; 

£is-6-phenyl-5-I4-(2-pyrroiidin-1-yl-ethoxy)-phenyl]-5 t 6 t 7 f 8-tetrahydro- 
1 0 naphthaiene-2-ol; 

Cis-l-ie'-pyrrolodinoethoxy-S'-pyrldylJ^-phenyl-e-hydroxy-l ,2,3,4- 
tetrahydrohaphthalene; 

1-(4'-Pyrrolldinoethoxyphenyl)-2-(4Mluorophenyl)-6-hydroxy-1 ,2,3,4- 
tetrahydroisoquinoline; 
15 Cis^4^ydroxyphenyl)^[4-@^ 
naphthaIene-2-ol; or 

1-(4^Pyrrolidinolethoxyphenyl)-^^ ^ f 3 t 44etrahydroisoquinofine; 

and 

b. a therapeutically effective amount of a second compound, said second 
20 compound being sodium fluoride, a parathyroid hormone, growth hormone or a growth 

hormone secretagogue. 

47. A pharmaceutical composition as recited in daim 46 additionally comprising a 
pharmaceutical carrier. 

48. A pharmaceutical composition as recited in daim 47 wherein the second 
25 compound is sodium fluoride. 

49. A pharmaceutical a composition as recited in daim 47 wherein the second 
compound is a parathyroid hormone. 

50. A pharmaceutical composition as recited in daim 47 wherein the second 
compound Is growth hormone. 

30 51. A pharmaceutical composition as recited in daim 47 wherein the second 
compound is a growth hormone secretagogue. 
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62. A method for treating a mammal having a condition which presents with low bone 
mass comprising administering to a mammal having a condition which presents with 
low bone mass 

a. a therapeutically effective amount of a first oompound, said first compound 

5 being 

£te-6-(4-fluoro-phenyi)-5W 
naphthalene-2-oi; 

(-)-Sls-6-phenyl-5-[4-(2-pyrrolidin-1 -yl-ethoxyj-phenyll-S.BJ.Wetrahydro- 
naphthalene-2-ol; 

10 £ls-6-phenyl-5-l4.(2-pyrroIidin-1-yl-ethoxy)-phenyll-5.6J f 8-tetrahydro- 
naphthaiene-2-ol; 

Eis-l-I^-pyrrolodinoethoxy-S'-pyridyll^-phenyl-e-hydroxy-l ,2,3,4- 

tetrahydrohaphthalene; 

1-(4'-Pyrrol!dinoethoxyphenyl)-2-(4"-fluorophenyl)-6-hydroxy-1 ,2,3,4- 

15 tetrahydroisoquinoline; 

Q§^4*ydro)cyphenyr)^ 

naphthalene-2-ol; or 

H^-Pyrrolldinotethoxyphen 

and 

20 b. a therapeutically effective amount of a second compound, said second 

compound being sodium fluoride, a parathyroid hormone, growth hormone or a growth 
hormone secretagogue. 

53. A method as recited in claim 52 wherein the second compound is sodium fluoride. 
64. A method as recked in daim 52 wherein the second compound is a parathyroid 
25 hormone* 

55. A method as recited In daim 52 wherein the second compound is growth 
hormone. 

56. A method as recited in daim 52 wherein the second compound is a growth 
hormone secretagogue. 

30 57. A method as recited in daim 52 wherein the condition which presents with low 

bone mass is osteoporosis. 

58. A method as recited in claim 52 wherein the first compound and the second 
compound are administered substantially simultaneously. 
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59. A method as recited in daim 52 wherein the second compound is administered for 
a period of from about three months to about three years. 

60. A method as recited in claim 59 foBowed by administration of the first compound 
for a period of from about three months to about three years without the administration 

5 of the second compound during the period of from about three months to about three 
years. 

61. A method as recited in claim 69 foitowed by administration of the first compound 
for a period greater than about three years without the administration of the second 
compound during the greater than about three year period. 

10 62. A method for treating mammals which present with low bone mass comprising 
administering to a mammal having a condition which presents with tow bone mass the 
pharmaceutical composition of daim 46. 
63. A pharmaceutical composition comprising 

a. an amount of a first compound, said first compound being 
1 5 ^^(4-fluoix>i>henyi)^[4^^i 

naphthalene-2-ol; 

(-)-Cis-6-phenyl-5*[4-(2-pyrrolldin-1-yi-ethoxy)-phenyl]-5 v 6,7,8-tetrahydro- 
naphthalene-2-ol; 

Cis-6-phenyl-5-[4-(2-pyrrolldin-1-yl-ethoxy)-phenyI]-5 f 6 f 7 r 8-tetrahydro- 
20 naphthalene-2-ol; 

£Ts-1-[6 l -pyrrolodinoethoxy-3 , -pyridyl]-2-phenyN6-hydroxy-1 ,2 t 3,4- 
tetrahydrohaphthaiene; 

1*(4'-Pyrrolidinoethoxyphenyl)-2-(4 a -fiuorophenyl)*6-hydroxy*1 ,2,3,4- 
tetrahydroisoquinoline; 
25 Cfe^4-hydroxyphenyI>^5-[4-(2-piperidirh1 -yl-ethoxy)-phenylJ-5 f 6,7 f 3-tetrahydro- 

naphthalene-2-ol; or 

1 «(4'-Pyn-olicfinolethoxyphenyl^^ 2 ,3,44etrahydroisoqulnofine; 

b. an amount of a second compound, said second compound being sodium 
fluoride, a parathyroid hormone, growth hormone or a growth hormone secretogogues 

30 wherein the amount of the first compound alone and the amount of the second 

compound alone is insufficient to achieve the therapeutic effects of increase in bone 
formation and decrease in bone resorption if administered simultaneously and wherein 
the combined effect of the amounts of the first and second compounds is greater than 
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trie sum of the therapeutic effects achi8>«W0V^th«JfKllvklual amounts of th» first and 
second compound, and a pharmaceutical^ acceptable diluent or carrier. 
64. A method for treating a mammal having • condition which presents with low bone 
mass comprising administering to a mammal having a condition which presents with 
6 low bone mass 

a. an amount of a first compound, said first compound being 

f^-6M4-fhJorc-i>henyi)-M^ 
naphthalene-2-ol; 

{-)-Cte-6-phenyl-5-[4-(2-pyrrolldin-1-yl-ethoxy>-phenylJ-5 I 6,7,8-tetrahydro- 

10 naphthaiene-2-oi; 

Cis-6-phenyl-5-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyll-5,6,7,8-tetrahydro- 

naphthalene-2-ol; 

Sis.-1-I6 , -pyrrolodinoethoxy-3 , .pyridyll-2-phenyl-6'hydroxy-1, 2,3,4- 

tetrahydrohaphthalene; 
15 1 .(4 , -Pyrrolldinoethoxyphenyl)-2-(4"-fluorophenyl)-6-hydroxy-1 ,2,3.4- 

tetrahydroisoquinoDne; 

Qs><44iydrc»xypheny[)-6-l^ 
naphthalene-2-ol; or 

l-^'-PyrroBdinolethacyphen^^^ A3,44etrahydroisoojjirK^^ 

20 and 

b. an amount of a second compound, said second compound being sodium 
fluoride, a parathyroid hormone, growth hormone or a growth hormone secretagogue 

wherein the amount of the first compound alone and the amount of the second 
compound alone is insufficient to achieve the therapeutic effects of increase in bone 
25 formation and decrease in bone resorption if administered simultaneously and wherein 
the combined effect of the amounts of the first and second compounds is greater than 
the sum of the therapeutic effects achievable with the individual amounts of the first and 
second compound, and a pharmaceutical^ acceptable diluent or carrier. 
65. A kit containing a treatment for a condition which presents with low bone mass 

30 comprising: 

a. a therapeutically effective amount of 
Cis-6-(4-fiuoro-phenyi)-S-[4-(2-plperidin-1-yl-ethoxy)-phenyi]-5,6,7.8-tetrahydro- 

naphthalene-2-ol; 
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(.)^iS-6.phenyl-5.[4.{2-pyrrolldin.1.yl^thoxy).phenyl]-5,6.7 f 8-tetrahydro. 
naphthalene-2-ol; 

£!i^.phenyl-6-[4.(2-pyrrolldln-1.yl.«thoxy).phenyl]-6,6.7.8-tetrahydro. 
naphthalan e-2-ol; 

6 S!s-1 .[6'-pyrrolodlnoethoxy.3--pyridyl]-2-phenyl-6-hydroxy-1 .2.3.4- 

tetrahydrohaphthalene; 

1 -(4*-Pyrrolldlnoethoxyphonyl)-2^4"-fluorophenyl)-6-hydroxy-1 ,2,3.4- 

tetrahydroisoquinoline; 

£ ^44iydroxyrjr*r^ 

10 naphthalene-2-ol; or 

l^-^Ddinolethoxyphe^^ 
and a pharmaceuBcaDy acceptable carrier In a first unit dosage form; 

b. a therapeutically effective amount of sodium fluoride, a parathyroid 
hormone, growth hormone or a growth hormone secretagogue and a pharmaceutical^ 

1 5 acceptable carrier In a second unit dosage form; and 

c. container means for containing said first and second dosage forms. 

66. The pharmaceutical composition as recited in claim 34 wherein the first compound 
is droloxifene. 

67. The method as recited in dalm 36 wherein the first compound Is droloxifene. 
20 68. The method as recited In claim 40 wherein the first compound Is droloxifene. 

69. The method as recited in claim 41 wherein the first compound Is droloxrfene. 

70. The pharmaceutical composition as recited in daim 43 wherein the first compound 
is droloxifene. 

71 . The method as recited in dalm 44 wherein the first compound Is droloxifene. 
25 72. The kit as recited in claim 45 wherein the first compound is droloxifene. 

73. A pharmaceutical composition comprising: 

a. a therapeutically effective amount of a first compound, said first compound 
being raloxifene, tamoxifen or idoxHene; 
and 

30 b. a therapeutically effective amount of a second compound, said second 

compound being a parathyroid hormone, growth hormone or a growth hormone 
secretagogue. 
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74. A pharmaceutical composition as recited in dalm 73 addWonafly comprising a 
pharmaceutical carrier. 

75. A pharmaceutical composition as recited in claim 74 wherein the first compound 
is raloxifene. 

5 76. A pharmaceutical a composition as recited in claim 74 wherein the second 
compound is a parathyroid hormone. 

77. A pharmaceutical composition as recited in dalm 74 wherein the second 
compound is growth hormone. 

78. A pharmaceutical composition as recited In dalm 74 wherein the second 
10 compound is a growth hormone secretagogue. 

79. A method tor treating a mammal having a condition which presents with low bone 
mass comprising administering to a mammal having a condition which presents with 
low bone mass 

a. a therapeutically effective amount of a first compound, said first compound 
15 being raloxifene, tamoxifen or idoxrfene; 

and 

b. a therapeutically effective amount of a second compound, said second 
compound being a parathyroid hormone, growth hormone or a growth hormone 
secretagogue. 

20 80. A method as rented in claim 79 wherein the first compound is raloxifene. 

81 . A method as recited in claim 79 wherein the second compound is a parathyroid 
hormone. 

82. A method as recited in claim 79 wherein the second compound is growth 
hormone. 

25 83. A method as recited in claim 79 wherein the second compound is a growth 
hormone secretagogue. 

84. A method as recited in claim 79 wherein the condition which presents with low 
bone mass is osteoporosis. 

85. A method as recited In claim 79 wherein the first compound and the second 
30 compound are administered substantially simultaneously. 

86. A method as recited in dalm 79 wherein the second compound is administered for 
a period of from about three months to about three years. 
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87. A method as recited In claim 86 followed by administration erf the first compound 
for a period of from about three months to about three yean without the administration 
of the second compound during the period of from about three months to about three 
years. 

6 88. A method as redted in daim 86 followed by administration of the first compound 
for a period greater than about three years without the administration of the second 
compound during the greater than about three year period. 

89. A method for treating mammals which present with low bone mass comprising 
administering to a mammal having a condition which presents with low bone mass the 

10 pharmaceutical composition of daim 73. 

90. A pharmaceutical composition comprising 

a. an amount of a first compound, said first compound being raloxifene, 
tamoxifen or idoxifene; or 

b. an amount of a second compound, said second compound being a 
15 parathyroid hormone, growth hormone or a growth hormone secretogogues 

wherein the amount of the first compound alone and the amount of the second 
compound alone is insuffident to achieve the therapeutic effects of increase in bone 
formation and decrease in bone resorption » administered simultaneously and wherein 
the combined effect of the amounts of the first and second compounds is greater than 
20 the sum of the therapeutic effects achievable with the individual amounts of the first and 
second compound, and a pharmaceuticalty acceptable diluent or carrier. 

91 . A method for treating a mammal having a condition which presents with low bone 
mass comprising administering to a mammal having a condition which presents with 
low bone mass 

25 a. an amount of a first compound, said first compound being raloxifene, 

tamoxifen or idoxifene; 
and 

b. an amount of a second compound, said second compound being a 
parathyroid hormone, growth hormone or a growth hormone secretogogue 
30 wherein the amount of the first compound alone and the amount of the second 

compound alone is insuffident to achieve the therapeutic effects of increase in bone 
formation and decrease in bone resorption if administered simultaneously and wherein 
the combined effect of the amounts of the first and second compounds is greater than 
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thesum of the therapeutic affects achievable with the Individual amounts of the first and 

second compound, and a phe/maceuticaJly acceptable diluent or carder. 

92. A kit containing a treatment for a condition which presents with low bone mass 

comprising: 

a. a therapeutically effective amount of raloxifene, tamoxifen or idoxifene; 
and a pharmaceuticalry acceptable carrier In a first unit dosage form; 

b. a therapeutically effective amount of a parathyroid hormone, growth hormone 
or a growth hormone secretogogue and a pharmaceutical acceptable carrier in a 

second unit dosage form; and 

c. container means for containing said first and second dosage forms. 
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l' A combination (or a use thereof or a method of 
treatment: comprising the use thereof) of (a) an estrogen 
agonist/antagonist with (b) a prostaglandin, or a 
prostaglandin agonist/ antagonist (« claims 1-33). 

2" A combination (or a use thereof or a method of 
treatment comprising the use thereof) of (a) an estrogen 
agonist /antagonist (droloxif ene, raloxifene, tamoxifen 
or idoxifene) with (b) NaP (- claims 34-47(part. ) , 48, 
52(part.), 53, 57-72 (part.) 

3° A combination (or a use thereof or a method of 
treatment comprising the use thereof) of (a) an estrogen 
agonist/antagonist (droloxif ene, raloxifene, tamoxifen 
or idoxifene) with (b) a growth hormone secretagogue 
(such as HK-677) (» claims 3 4-47 (part. ) , 51, 52 (part. ) , 
56, 57-75(part.), 78, 7 9-80 (part. ) , 83, 84-92 ( part. ) 

4* A combination (or a use thereof or a method of 
treatment comprising the use thereof) of (a) an estrogen 
agonist/antagonist (droloxif ene , raloxifene, tamoxifen 
or idoxifene) with (to) a PTH (parathyroid hormone) (« 
claims 46-47(partO, 49 r 52(part.), 54, 57-75(part, } r 
76, 79-80(part.), 83, 84-92(part.) 

5 # A combination (or a use thereof or a method of 
treatment comprising the use thereof) of (a) an estrogen 
agonist/antagonist (droloxif ene, raloxifene, tamoxifen 
or idoxifene) with (b) a GH (growth hormone) (claims 
46-47(part.), 49, 52 (part. ) , 54, 57-75(part . ) f 76, 
79-80(part.), 83, 84-92 (part. ) 
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